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Abstract

In this research, the determination of nitrite in selected food samples, using microfluidics
assay with cheminescence detection system was investigated, which aimed to miniaturize FI
system to a simple but effective detection devices. The determination of nitrite was based on the
reaction between peroxynitrous acid, a product from acid hydrolysis of nitrte in aqueous media,
with luminol in an alkaline solution in the present of potassium ferrocyanide as catalyst. A
3-aminophthalate was produced and emitted CL light at 425 nm. The optimum conditions were
achieved; at the applied photomultiplier tube (PMT) voltage of 950 volts, potassium ferrocyanide
solution concentration of 2x10" M, hydrochloric acid solution concentration of 0.04 M, luminol
solution at the concentration of 2.5%10° M, potassium ferriccyanide solution in reagent stream at
the concentration of 4x10" M, sodium hydroxide solution at the concentration of 0.10 M, flow
rate of 0.20 mL min and sample injection volume of 100 pL. The experimental results comparing
with colorimetric standard method (AOAC) were agreed well at 95.0% confidence interval.

The second part of this research is the preparation of electrochemiluminescence
microfluidics chip using the copper-thallium composite film towards the electroreduction of
nitrate and nitrite. The Cu-—T1 films (deposited on the glassy carbon electrode) were prepared by
voltage cycling (50 mV s_l) between -1 and 1.2 V vs. SCE in 30 mM NaOH solutions containing
20 mM citrate species plus copper and thallium ion species. Unfortunately, the resulting Cu-TI
film electrode was not suitable for microfluidics system due to it lacked of stability in flowing
system. Further investigations will be carried out to achieve a stable adhesive on glassy carbon

electrode.

Keywords: Chemiluminescence; Microflow injection analysis; Microfluidic
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1. Acrylic glass - Thailand

2.  Digital multimeter Uni-Trend, UT60D Hong Kong

3. Electrochemical Analyzer CH Instrument, USA
CHI1230A

4.  Flow-rated tygon pump tube TACS Australia

5. Four-channeled peristaltic pump Gilson France

6.  High voltage power supply Sentech, PM20 UK

7. Mars carbon 6B Staedtler Germany

8. Personal computer IBM Mexico

9.  Photomultiplier tube Electron Tubes Ltd., UK
Thorn-EMI 9878SB

10. Platinum auxiliary electrode Sigma USA

11. Six-port injection valve Upchurch Scientific USA

12. Ultrapure water purification system Millipore France

13. Ultrasonic bath Ney Dental Inc., 136H USA

14. UV Spectrophotometer Hitachi, U-2900 Japan
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Jomaind gasinil usEmduan  Uszina
1. Acetic acid CH,COOH Carlo Erba  Thailand
2. Calcium chloride CaCl,.2H,0 Ajax Australia
3. Copper (II) nitrate Cu(NO,),.2.5H,0 APS Australia
4. Dipotassium hydrogen phosphate K,HPO, Merck Germany
5. Hydrochloric acid HCl Merck Germany
6. Iron (IT) sulphate FeSO,.7H,0 Merck Germany
7. Iron (III) nitrate Fe(NO,),.9H,0 Ajax Australia
8. Luminol C,H.N.O, Sigma Germany
9. Manganese (II) sulphate MnSO,.H,0 QReC New Zealand
10. Magnesium sulphate MgSO,.7H,0 Ajax Australia
11. N-1-naphthylethylenediamine C,H,N,.2H,0 Fluka USA
dihydrochloride
12. Potassium bromide KBr Ajax Australia
13. Potassium ferrocyanide K, Fe(CN).3H,0 Merck Germany
14. Potassium nitrate KNO, Merck Germany
15. Potassium sulphate K,SO, Carlo Erba  TItaly
16. Sodium chloride NaCl Merck Germany
17. Sodium hydrogen carbonate NaHCO, Merck Germany
18. Sodium hydroxide NaOH Merck Germany
19. Sulfanilamide CHN,O,S Fluka USA
20. Thallium (I) acetate Tl (CH,COO) Alorich Germeny
21. Trisodium citrate dehydrate Na,CH,0,.2H,0 Sigma USA
22. Zinc sulphate ZnS0O,.7H,0 Ajax Australia
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