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ABSTRACT

Photochemical derivatization (PCD) is a technique for analyte transferring or
chemical species reforming based on the light irradiation induced chemical reaction.
Online  photochemical derivatization has many advantages, such as
environment-friendly, easily control and automation, compared with ordinary
chemical derivatization. This technique has greatly expanded the application of
traditional molecular fluorescence detection, and provides a new way to detect lots of
compounds which are naturally non- or weakly-fluorescence emission substances in
the analysis of pharmaceuticals, organic polullants, and biological and environmental
samples. The thesis is aimed to develop new methods for determination of Sudan dyes
and vitamins by HPLC with online photochemical derivazation and fluorescence

detection. It contains four chapters as below:

Chapter I introduced the principle and characteristics of the PCD technique. The
experimental and application of online PCD in pharmaceuticals, vitamins, pesticides

and aflatoxins were summaried.

In chapter II, a new method using HPLC separation with online PCD and
fluorescence detection was developed to determine 4 Sudan dyes. The analytes were
separated on a C;s3 column. The operating conditions for chromatographic separation
and photochemical derivatization, and the parameters for photochemical reaction and
fluorescence detection were optimized. Detection limits (DLs, 35) ranged between 0.9
ug/L (Sudan IIT) and 5.4 pg/L (Sudan IT). And the relative standard deviations (RSDs,
0.1 ~ 1.0 pg/mL, n=5) was lower than 5.4%. By using this method, the recoveries of 4
Sudan dyes in chilli oil were 81.4% (Sudan III) ~ 100.4% (Sudan II).

In chapter III, 7 water-soluble and fat-soluble vitamins, which were ordinarily

used in multi-vitamine tablets, were separated and detected with online PCD and

I
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fluorescence detector. All the water- and fat-soluable vitamins were separated on a Cig
column with mixture of phosphate buffer-methanl as mobile phase. The optimization
of chromatographic separation conditions, photochemical derivatization conditions,
and the parameters for photochemical reaction and fluorescence detection has been
investigated. Detection limits (DLs, 36) ranged between 0.6 ug/L (B;) and 37.6 pg/L
(E). And the relative standard deviations (RSDs, 0.3 ~ 2.0 pg/mL, n=6) was lower
than 3.7%. By using this method, the recoveries of 5 vitamins in multivitamin tablets

were 85.0% (B1) ~ 110% (By).

Charter IV is a summary of this study. The advantages and prospects for PCD

technique and in further research were also propsosed in this section.

Keywords: Sudan dyes; Vitamins; High performance liquid chromatography; Online

photochemical derivatization; Fluorescence detection
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HPLC High Performance Liquid Chromatography = A0 AH (i

FI Flow Injection IE T

PDA Photo-Diode Array G R B A
FLD Fluorescence Detector D SRIE

PCD Photochemical Derivatization HAERTAE

PLC Programmable Logic Controller A g PR T

PCR Photochemical Reactor et RN A

PTFE Polytetrafluoroethylene RV LI

B, Thiamine Hydrochloride gz, 445 B,
B, Riboflavin BH R, 4iEE B,
Bs Pyridoxine Hydrochloride RIS, 4EE 2K Be
NIC Nicotinamide JH B

B, Cyanocobalamin Bhillig, 4852 By
A Retinol Pl A

E Tocopherols EEW, 4R E
DL Detection Limit o Hh PR

LOQ Limit of Quantitative Detection JE MR

R Linear Correlation Coefficient S MEAH R R

RSD Relative Standard Deviation ERSRANGRITP=
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1.1 RUFEGTESAZENRERER

Jetk 2% 474 (Photochemical Derivatization, PCD) 43 #idi R Y64k 2% & W
(Photochemical Reaction Detection) 73 #77%, JEAE T4k S Wi Sz 1) 3853
TV o YO 2 SN T ST AT — R B AR A s mT LA S5 5 DS 40 3 o
e, B KR BER. DGR SRR St g RESFERN
U 1-1 BN SRR N 2 T B0 I R E T A AR A
PSRBT RE A, AR A AERT A P I B RO R A SR PR AL SR
SR BT B R O, AT B e o A 1) R B AR PR . DRI, Db E AT AR 4)
PR ARIE AT A = IR e 5504 — WG, Wb, 20, 2 ROtAE
5T ARG A AT TR 4 B 52 AR

[H-v)t [energy transfer internal)
[Z]* + XY {energy transfer by collision)
XY+ O*  (quenching)

¥-Z + hv  {luminescence)

WY [X-¥]* [X-Y]? {photo ionization)

X {isomerization)

XyZ {direct reaction}

X+ Y (dissociation)

A+ B {intramolecular decomposition)
Bl 1-1 Sefb % R R R A

Fig. 1-1 General classification of photochemical reactions'

A ERT AT T2 BL H AR 23 WOt 15 MRS BRIE R OAS , 4RIl
PEWOR S NSRS . DOBA AT — 96 BT RIDE A S b5 5%
BRI GE G 201, e HOGA A S NG S N7 ) A e AN I R 2 ) o
KPR OGO e J NI RE IR«
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