CHAPTER III

EXPERIMENTAL
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3.22 A Water No. 510 solvent delivery system (Waters Associates Inc,
Milford, MA, USA)
3.23 A Rheodyne injection valve, Model 7225 (Altech), with a 20 pl

Citric acid

stainless steel injection loop (0.5 mm. i.d.)
3.24 Automated LC system (HP 1100 series from Agilent Technologies,
USA.) consisted of auto-sampler, binary pump, on-line degasser, UV-

Visible and fluorescence détector
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Milli-Q water system, model Millipore ZMQS5V00Y, (Millipore,
USA)

Centrifuge (CENTAURA 2, Sanyo)

Mobile phase filter set included 300 mL glass reservoir, glass
membrane holder, 1000 mL flask and metal clip (Millipore, USA)
Autopipette and tips (Eppendorf, Germany)

Inertsil-ODS3 Cyg (5 pm, 4.6 mm x 25 cm, GL Science)

C18-E cartridges 500 mg, 6,mL, (Phenomenex, USA.).

A gold rotating disk e ‘ ‘0de (A RDE 0.07 cm?®, Metrohm)

N

A gold disk eléetrode (1.0 miBiofnalytical System Inc.)

A Ag/AgClelectrod: Bi‘ aly "'mu.m m Inc.)

\ 5:1204.010)
A platinumgWirg \
The as-de ond electrode (WD769/1,

Purchaséd fi \\\ onicat de Microtechnique SA

(CSEM) afid g
Electrolyte s'

A platinu

_/

; Kensuke Honda.

_ ctrode (Metrohm, 628-10)
Drive unit for rot W de (Metrohm, 1.628.0020)

-
o
o

Control/Powe.

A poli: S ,_j’ (Metrohm)
A thinl Mlic.)

ATeﬂo@ell gasket' (Bioana al yster@nc.)

Peek tubmg' 5 mm i.d.) angd gonnecting (Upchurch)
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Aﬂmmg set (Altech) ¢
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3.727

3.2.28
3.2.29
3.2:30
3.2.31

A 0.45 pm Nylon membrane syringe filter with polypropylene (Orange
Scientific filter)

A pH meter (Metrohm)

A sonicator (USA, A006651)

An analytical balance (Metler, AT 200)

HPLC vials 2.0 mL with PTFE screw caps (Agilent Technologies,
USA)
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3.2.32 Glass containers with Teflon screw cap 25 mL
3.2.33 Erlenmeyer flasks 10, 100, and 250 mL

3.2.34 Separatory funnels 500 mL

3.2.35 Volumetric flasks 10, 25, 50 and 100 mL
3.2.36 Beakers 10, 25, 50, 100, 500 and 1,000 mL

"- C OTC, CTC and DC was

\ 50 mL volumetric flask and
NN

N

Each stock standagd
prepared daily by weighig

the volume was adjusted tg 0

332 Workingftagt s

The mixture of 4 7T s/ solations. g 100 pg/mL was prepared by
pipetting 1.0 mL of each standard ? g/mL) into a 10 mL volumetric
flask and the volu ife- phase. Working standard
solutions were prepared-‘b 3 ‘ utions (100 pg/mL) with

mobile phase. All of t !l olutions were protected from exposure to light and stored in
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333 Preparatlon of Mobile Phase
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Thé mobile phase for HPLC condition was consisted of acetonitrile and the

the refrigerator.

phosphate buffer solution. The phosphate buffer solution of pH 2.5 was prepared
daily by mixing of 0.01 M H3PO4 + 0.1 M Na,HPOj (a few drops to adjust the pH).
The phosphate buffer was filtered with a 0.45 pm Nylon membrane filter.
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3.3.4 Preparation of Na;EDTA-MclIlvaine Buffer

Na;EDTA -Mcllvaine buffer solution (pH 4) was prepared by dissolving 15 g
of disodium hydrogenphosphate dihydrate, 13 g of citric acid monohydrate and 3.72 g

of EDTA in deionized waterin 1 L volumepric flask.

3.3.5 Sample Preparation

The shells, fins and tai were removed and ground in a

conventional meat grinder. - ere stored at below -10°C until
analysis.

2.50+0.05 g of gr 125.mL centrifuge tube, 12.5 mL
of Na;EDTA-Mcllvaine buf h '-1__ dde e \ mixture was centrifuged at
3500 rpm for 20 mi

: n 0 SPE cartridge, previously
activated with 10 mL o

i-Qwater. After sample loading,

-

the SPE cartridge was w \ 2 water and finally tetracyclines

were eluted by 10 mL of were diluted in the total volume of

10 mL and the solutions were T d 0.45 um PTFE filter. Then, 20 pL of

aliquot was injected {0'th
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3.4 Preparation of Anodized BDD Edectrode
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An anodiﬂed BDD electrodegwas prepared.by treating angas-deposited BDD

clectrodgn{fi M EOulsFibiong T paiddbial Wb Ppifed bifde’d 10 2 v versus

Ag/AgCl lising cyclic voltammetry for 30 min. The anodized BDD electrode was also

rinsed with ultrapure water before use.
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3.5 Cyclic Voltammetric Study

Each of 1 mM of OTC, TC, CTC and DC standard solutions was prepared by
weighing 0.0495, 0.0481, 0.0515, and 0.0481 g, respectively and transfering into 100
mL volumetric flask. The mobile phase (acetonitrile: phosphate buffer; 20:80, -v/v)
was used for diluting this aliquot to the mask. These solutions were used for the
investigation of the oxidation of TCs by cyclic voltammetry at the Au and the
anodized BDD electrode. '

The rotating Au dis ed as the working electrode.
A Ag/AgCl and a platig

electrodes, respectively. A

s, the reference and auxiliary
ap)| aratus was used to rotate the
electrode at the rotatiofil spg€d & r fheSe experiments were carried out at the

scan rate of 50 mV s™'.
3.5.2 Cyeclic Voltamm ffryaat An BDD Electrode

The anodized BD (0.0 used as the working electrode. A

Ag/AgCl and a pla‘ :‘-“ reference and auxiliary

electrodes, respectively ¢ cXperiments were mnied out at the scan rate of
50mV s,

ﬂ‘L!EI’J "VlEJ‘Vﬁ‘WEJWﬂ‘E
3.6 PAD Optlmlzatlon
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Th PAD waveform parameters were optimized by injection of 5 ppm mixed
standard solution in the HPLC system. The average current responses for each
parameter were plotted versus the varied parameters to obtain the optimal values. The

optimal PAD waveform parameters were depicted in Table 4.1.



235
3.7 HPLC Optimization

A HPLC method equipped with a C3 column and phosphate buffer (pH 2.5)
and acetonitrile as the mobile phase was used to develop the separation of 4
tetracyclines; i.e. oxyetracycline (OTC), tetracycline (TC), chlortetracycline (CTC)
and doxycycline (DC). The injection volume was 20 pL and the detector was pulsed
amperometric detection (PAD). The optimization was determined by vary the mobile

phase strength. The separation of tetrz

and the condition was later tested witl | EEples spiked mixed standard. The

ines was first tested with standard mixture

cyclines were depicted in Table
4.2. The selectivity and resg ese compounds were studied

‘as depicted in Table 4.3.

3.8 Calibration a

Each concentration o ‘* solutions at 0.1, 0.5, 1.0, 5.0,

8.0, 10, 25, 50 and 100 mg ate. The calibration curves were
lons. ‘ The calibration characteristics

were summarized inJgble 4.4 and 4.5,

rats

y )
B )i e e 0
The LOD'“and LO ;Jvere detérmined b ious concent under HPLC
conditioa aﬁo}}ﬁl ;ﬁmm cﬁﬁﬁlﬂﬁﬁ){ﬁd ‘quantitation

limit (LOd) are defined as the concentration that provided a current response higher 3

times than the noise (S/N > 3) and 10 times than the noise (S/N > 10), respectively.
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3.10  Precision and Accuracy

For intra-day precision, the repeat of analysis of spiked sample was studied in
one day. For inter-day precision, the repeat of analysis of spiked sample was studied
on different days. The spiking at level 0.5, 1.0, 5.0 and 10 mg/kg was used in the

study and at each level was repeated in triplicate.

3.11 Applications 3 ’,ﬁ{/’

The HPLC-PAD usi ,0 1ze «"-- = _ clectrode was applied to detect
‘tetracyclines in shrimps , ased from the local markets

were farming-shrimp a method was compared to the

AOAC Official method : id-t.ab :_‘ ory Cente for Food and Agricultural

This method “gould e us ', chlortetracycline and
oxytetracycline. The ol \'«‘
HPLC-PAD systems. 'lﬂ HPLC conditionsWere carrie@)ut using the mobile phase
of oxalic acid (0.1 M) — ngethanol — acetonitgile (60:10:30; v/v) on a C,g column at a

pow e o RN QYMEIAT ISR e o 0t

the detector was ﬁg\/ Visible detector at 350 nm.
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12.1 Preparation of Chemical Solutions

same as the one used in

3.12.1.1 Preparation of Mobile Phase

The oxalic acid solution was prepared by weighing 1.26 g of oxalic
acid dihydrate and dissolved in 1 L volumetric flask with Milli-Q water. Then, this
600 mL oxalic solution was combined with 300 mL acetonitrile and 100 mL

methanol.
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3.12.1.2 Preparation of Mcllvaine buffer-EDTA solution

28.4 g of anhydrous Na,HPO, was added into 1 L volumetric flask and
dissolved with deionized water. Then, 21.0 g citric acid was added into another 1 L
volumetric flask and dilute to 1 L with deionized water. The mixed solution was the
combination of 1 L citric acid solution and 625 mL Na,HPOQOj, solution in 2 L beaker.
The mixed solution was adjusted to pH 4.0 by adding 0.1 M HCI or 0.1 M NaOH.
Finally, 60.5 g disodium EDTA dihydrate was dissolved with 1.625 L of mixed

Wy

fet g

rate \\ olved with methanol in 1 L

solution.
3.12.1.3 Pr

126g(

volumetric flask.

5.0040.05 g of s A placedantd SOkmBcentrifuge tube, added 20 m.
Mcllvaine buffer-EDTA solufior -!!:"l':"‘ 5:: or 308sec with homogenizer. Then, this
tube was centrifuged for 10 min‘ 500 rpmrand put the supernatant into another 50
mL centrifuge tube. 20 m Tivaine buffe olytion was added in the first

centrifuged tube co ‘g i ih._léf eps to obtain the second
extraction. Finally, 10 TmL M , PDTA so@ion was added in the first

centrifuged and repeated %ll steps. The supewtants from 3 extractions were collected

i thesecond ‘"ﬁ MBS IR NS
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the SPE cartridge was washed with 10 mL of Milli-Q water and finally tetracyclines
were eluted by 6 mL of methanolic oxalic acid. The solution was diluted in the total
volume of 10 mL, and filtered with a 0.45' um PTFE filter. Then, 20 pl of aliquot was
injected to the HPLC system.
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