Vi

TABLE OF CONTENTS
PAGE

ACKNOWLEDGEMENTS ii
ABSTRACT (ENGLISH) iv
ABSTRACT (THAI) v
TABLE OF CONTENTS Vi
LIST OF TABLE iX
LIST OF FIGURES X
CHAPTER 1 INTRODUCTION 1
1.1 Vitamin C 1

1.2 Analytical methods 2

1.2.1 Titrimetric methods 2

1.2.2 Electroanalytical methods 3

1.2.3 - Chemiluminescence methods 3

1.2. 4 Fluorimetric methods 3

1.2.5 Chromatographic methods 4

1.2.6 Spectrophotometric methods 4

1.2.7 Miscellaneous methods 5

1.3 Stopped-flow technique 10



vii

1.4 Research aims

CHAPTER 2 EXPERIMENTAL

2.1 Materials and apparatus

2.2 Reagents

2.3 Preparation of standard solution and reagent
2.3.1 Stock standard solution of ascorbic acid 1000 ppm
2.3.2 Reagent solution, molybdic acid
2.3.3 Sulfuric acid, 0.55 x 10" M
2.3.4 Metaphosphoric acid- acetic acid solution
2.3.5 Standard dye solution (2,6-dichlorophenol indophenol)
2.3.6 Preparation of fruit samples

2.4 Method and operation steps
2.4.1 Stopped-flow system for determination of vitamin C
2.4.2 Optimization

2.4.3 Titrimetric determination of vitamin C

CHAPTER 3 RESULTS AND DISCUSSION
3.1 Detection reaction of the stopped-flow system
for determination of vitamin C in some fruits
3.2 Parameters study

3.2.1 Effect on the travelling time of reactance

11

12

12

12

13

13

13

13

13

14

14

14

14

16

16

17

17

18

18



3.3

3.4

3.5

3.6

viii

3.2.2 Effect of reagent volume

3.2.3 Effect of reagent concentration

3.2.3.1 Effect of sodium molybdate concentration

3.2.3.2 Effect of potassium dihydrogen

phosphate concentrations

3.2.3.3 Effect of sulfuric acid concentration

3.2.4 Re-study of travelling time

3.2.5 Effect of stopping time in stopping coil (MC2)

3.2.6  Summary of the operation time in each step
3.2.7 Summary of the selected conditions
Calibration graph

Precision

Interference study

Determination of vitamin C in some fruit samples

CHAPTER 4 CONCLUSIONS

4.1

Conclusion

REFFERENCES

21

23

23

26

29

33

35

39

40

41

44

45

46

50

50

o1



APPENDICES
Appendix A Reference Tartaric acid
Appendix B Determination of vitamin C in fruit samples

Appendix C  Stopped-FIA gram

CURRICULUM VITAE

THE RELEVANCE OF THE RESEARCH WORK TO THAILAND

56

57

58

62

81

84



LIST OF TABLES

TABLE

11

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

Summarization of stopped-flow analytical methods

for determinations of vitamin C

The preliminary parameters of the stopped-flow system

The effect of travelling time on peak height and peak

Peak heights and peak area obtained from variation

switching time for reagent stream

The effect of sodium molybdate concentrations

Calibration graph data using varing sodium molybdate concentrations
Data of peak using different potassium dihydrogen phosphate
concentrations

Calibration graph data using varing potassium dihydrogen phosphate
concentrations

The effect of sulfuric acid concentrations

Calibration graph data using varing sulfuric acid concentrations

The effect of travelling time on peak height and peak

Data of peak using variation stopping time

Slope of calibration graph using varing variation stopped time

Operation time of the stopped flow system for vitamin C determination

PAGE

18

19

22

24

25

27

27

30

30

33

36

36

39



3.14

3.15

3.16

3.17

3.18

Xi

Conditions used for the determination of vitamin C in some fruits
Calibration graph data of 10-100 mg/L ascorbic acid

Precision of ascorbic acid determination by stopped-flow method
Effect of tartrate determination by stopped-flow method

The amount of vitamin C in fresh fruit juice obtained from

the stopped-flow system and titrimetric method

40

41

44

45

47



Xii

LIST OF FIGURES

FIGURE

1.1  The structure of vitamin C (L-ascorbic acid)

1.2 General stopped-FI gram: T = Travelling time,
S = Stopping time, W = Washing time

2.1  Stopped-FIA manifold for determination of vitamin C:
P = peristaltic pump; V2 and V3 = six-port valves;
V1 and V4 = Three-way valve; MC1 and MC2 = Premixing coil
and stopping coil (30 and 200 cm); D = detector (Spectonic 21)

3.1  Effect of traveling time on peak height

3.2 Effect of traveling time on peak area

3.3  Stopped-FIA-gram of various volume of reagent stream
obtained from the system

3.4 Effect of switching time of reagent stream on peak height

3.5  Effect of switching time of reagent stream on peak area

3.6 Effect of sodium molybdate concentrations on peak height

3.7 Effect of sodium molybdate concentrations on peak area

3.8  Effect of potassium dihydrogen phosphate concentrations on

peak height

PAGE

15

20

20

21

22

23

25

26

28



3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

Xiii

Effect of potassium dihydrogen phosphate concentrations on
peak area

Effect of sulfuric acid concentration on peak height

Effect of sulfuric acid concentration on peak area

FIA gram of various travel times

Effect of traveling time on peak height

Effect of traveling time on peak area

Effect of switching time on peak height

Effect of switching time on peak area

FIA-gram of various ascorbic acid standard concentrations
obtained from the stopped-flow system

A Calibration graph of peak height for vitamin C determination
obtained from the stopped-flow system

A Calibration graph of peak area for vitamin C determination
obtained from the stopped-flow system

Correlation graph of the amount of vitamin C found in

fruit samples by stopped-flow system and titrimetric method

28

31

31

32

34

34

37

37

40

40

41

46



