2.1

1 paraxanthine  caffeine

Tudsn

caffeine anhydrous B.P. grade
21 syringe 10 ml

caffeine (decaffeinated)

paraxanthine caffeine
- paraxanthine Sigma Chemical Co, USA
- caffeine anhydrous Sigma Chemical Co, USA
- 8—¢chlorotheophylline Sigma Chemical Co, USA
- methyl alcohol HPLC grade Lab Guard
- acetonitrile HPLC grade Scharlau Chemie S.A
- trichloroacetic acid MERCK
- tetrahydrofuran Farmitalia carloerba
- acetic acid MERCK

- double distill water



2.2
2.2.1

- Vortex -2- Genic

- Autopipette
Pipetteman P1000, P200 ul
Biohit Proline 10

- Angle Centrifuge 4235A

- pH meter SA 520

- Degassor model 220

2.2.2

Chromatography (HPLC)

Spectra System lIsocratic Pump (P1000)

Spectra System Autosamplers (AS3000)

Spectra System detector uv 1000

Spectra System SN 4000

Computer soft ware program P1000

Printer Laserjet 6L

Analytical column J, - bondapak C18
mm. C18 10

Guard Column

bondapak C)8

paraxanthine

Scientific Industries, USA

Gilson Meacal Electronic, France
Biohit, Finland
Biosystem
Orian, USA
Brandson Europa B.v. Netherland
Précisa Instrument, Switzerland
W ater Associates, USA

High  Performance  Liquid
Thermo Separation Product
Thermo Separation Product
Thermo Separation Product
Thermo Separation Product
Thermo Separation Product
Hewlett Packard

300 x 3.9

W ater Associates Massachusettes, USA
2 cm
Water Associates Massachusettes, USA

5 mm

caffeine

L. caffeine (pool serum)

caffeine 3
4,000 15

centrifuge
- 70°C



paraxanthine caffeine

High Performance Liquid Chromatography (HPLC )

2.1
stock solution

caffeine 0.016 g

caffeine 1,600 jLIg/ml '
1 10 ml volumetric flask

caffeine 50, 100, 200, 400 800 JJ,g/ml
serial dilution
1. stock solution caffeine 1,600 JLlgnl 0.5 ml
1 ml caffeine 800 JLIg/ml
2. 1 05 ml : L ml caffeine
400 JJ,g/ml
3. 2 05 ml 1 L ml caffeine
200 JJ,g/ml
4. 3 05 ml ' L ml caffeine
100 JJ,g/ml
. 4 0.5 ml b, 1 ml caffeine
50 p,g/ml
2.2 paraxanthine 1,600 JLIg/ml
stock solution paraxanthine 0.016 ¢ 50 % MeOH 10 ml
volumetric flask paraxanthine 50,
100, 200, 400 800 JJ,g/ml serial dilution
caffeine 2.1
2.3 paraxanthine caffeine
0, 051,24 8 JLlg/ml blank
paraxanthine caffeine 50, 100, 200, 400 800 JJ,g/ml
10 N 980 I

caffeine

paraxanthine



2.4 8-chlorotheophylline 8 (ig/ml
internal standard
8-chlorotheophylline 0.02 g 50% MeOH 25 ml stock
solution 8-chlorotheophylline 800 (ig/ml
stock solution 0.5 ml 50% MeOH 50 ml volumetric flask
8-chlorotheophylline 8 Jogm
3. HPLC 106
1L 1 paraxanthine caffeine 500 (il
2. internal standard 200 (il, MeOH 500 (il, 10% TCA 500 (il
3. vortex mixer 1
4, centrifuge 4,000
15
5. 50 (il HPLC
4, mobile phase
1 acetic acid 1 tetrahydrofuran, acetonitrile
1:3:40:456
2. pH 5.6 10% NaOH pH meter
3. sonicator 20

HPLC

mobile phase: :acetic acid tetrahydrofuran acetonitrile  ater ( 1:3:40:456 ) pH 5.6

column 1 |i -bondapak C88
flow rate ~ « : 1.2 mlimin
detector - UV wavelength 273 nm

injection volume 50 M



paraxanthine  caffeine

( Method validation ) 1518
1, paraxanthine caffeine
( Lower Limit of Detection )
paraxanthine caffeine
10
(% Relative standard Deviation % RSD) 20% 118
2. (accuracy)
(%recovery)
85-115 %106 2
2.1 Analytical recovery paraxanthine caffeine
8 JLig/m| 5
paraxanthine caffeine
%Analytical recovery = paraxanthine (caffeinel X 100
paraxanthine (caffeine)
2.2 Physical recovery paraxanthine caffeine
8 Jlg/ml 5 peak area ratio
peak area ratio

% Physical recovery = PAR paraxanthinefcaffeinel [ X100
PAR paraxanthine(caffeine) '

T920'd°[G~56¢)



3. (precision)
3.1 Intraday precision paraxanthine
caffeine paraxanthine caffeine 1, 2
8 JLlg/ml 5
%RSD 10 %118
3.2 Interday precision paraxanthine
caffeine 3.1
%RSD
15 % '
4, (specificity)
retention time paraxanthine caffeine
chromatogram peak paraxanthine
caffeine blank peak
b. (Linearity)
peak
internal standard coefficient of determination (R2)
1 paraxanthine caffeine 0,05 124 8 (J,g/ml

peak area ratio

6. (stability)
paraxanthine caffeine 2 JLXgm -10
°C paraxanthine caffeine
1,2,34, 68 12 24 area ratio

area ratio



3

2 (pilot study)
1 caffeine !
2 ! . np%ra)@nm caffe
Ine ine
| caffeire paraanthine
| paatie |
paraxanthine
pilot study 3
Inclusion criteria
1 5-6
2
3' .
4 Caffeine _
Do o e omeank
cimeticine ranticie, trioyclic anticepressant,
6.
A caffeine
150
' 3
Exclusion criteria
1
2 caffeine
3. caffeine
4' .
5 Ccaffere



150
HPLC

caffeine ratio)
3

( )
caffeine 3
caffeine caffeine( paraxé)nmine

caffeine 180 ny 20 caffeine
1
caffeine 234,56 8

paraxanthine caffeine

| |
paglagtanthirgle[euoy caffeine ( paraxanthine /

paraxanthing / caffeine ratio

PAHs

( )
N = 2(Za + Z)20U(Xr X22

X1
X2 2

62 = pool varience
=(1) 12+ 2.} 2
1+ 22
a =0.05 za =19
3010 Zp=1.28

15



inclusion criteria
1 545
2 PAHS
1

1

3 PAHS
1
4
5 .
() Caffeine
1
8 caffeine omeprazole, - rantticing
; cimeticie, trioyolic artiokpressant,
10, Caffeine
10 150
Exclusion criteria
1
Caffeine

Caffeine

~N OO U1~ O B



L ( )
2 O
cabonmonoxice
3
.
g ((:aﬁeireS |
7 caffeie cffeie  paranthine
. caffeine 180 g 2 Caffeine
150 1
9 caffeine 5
10 paaxanthine . caffeire weic
4 caonmonoxice
camonmonoXice
Y carboxyhemoglodin
- 1 sodium cithionite

2. 25 Y%amonia

3 32 %sodum oitrate

4, couble cistll weter

1 spectrophotometer

2. separating fumel

Ipte  pipte
A it
5 mifug
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~ Hanagen RJ. 19
1 20n sparatingfurel 5
2 5 %ammonia 1
3 100 In
4 At 3500 5
o) Spectrophotometer )
% 56
6 soclum cithionite
538, 56, 508 m
7. 1 2 ( =)
541/560 576/560 1
sodium  dithionite
555/538 555/568
2 % carboxyhemaoglobin
1
2 T carbonmonoxice ( |
palaxanthlne e :
3 ( p;\ra@nmire/caffeim [0
4 catomonodd
( )
1. paraxanthine

caffeine paraxanthine caffeine
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(renz )

(e

paraxanthine / caffeine ratio

uryered stucent 11 - est

PSS

paraxanthine / caffeine ratio

(ment )

carbonmonoxice

cabogfemogcbn  (400H)

unpaired  stuclentt - test
Y% cartboxyhemogiooin

PSS

+

1+

P00

%

P<006
(rent )

4
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