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Fig. 1. Adsorption Spectra of Caffeine by Using Different Elution Programs
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Fig. 2. Chromatograms of Caffeine by Using Different Elution Programs
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Fig. 3. Derivative Spectrum Chromatograms by using an Elution Program
Elution condition: 0—10min (0.1=100 % AcCN)
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Fig. 4. Calibration Curves of Caffeine by Using with Different Derivative Orders

Conditions were the same in Fig. 3.
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Table 1. Calibration data
20% CH3CN (isocratic) 0.1—100% CH;CN (gradient)
Diffzrentiation Regress*ilon R I;;rlllegag AVSI{?ge Regress*ilon . Linear Average
egree curve (mg/mL) (%) curve range Ccv
0 15633X + 5259.3 0.9997 0.1-100 1.22 19905X + 7434.6 0.9997 1-100 191
1 3594.1X + 1258.1 0.9997 0.1-100 0.81 44443X + 77939  0.9997 3-100 1.32
2 1870.1X + 677.13 0.9996 0.1-100 0.99 2754.8X + 3534.1 0.9997 1-100 1.49
3 1030.7X + 367.54 0.9996 0.1-100 0.78 14449X + 620.16 0.9996 3-100 1.31
4 486.63X + 134.15 0.9997 0.03-100 1.21 643.43X + 462.53 0.9995 1-100 244
5 188.79X + 50.849 0.9997 0.01-100 0.83 245.12X + 199.31 0.9996 1-100 218

*1 :f (X), peak height : X, caffeine conc. (mg/mL).
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Fig. 5. Detection of Caffeine from Real Samples
Samples : a) 100 folds-diluted stock urine, b) bath water
Elution condition : 0—10min (0.1—100 % AcCN)
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Table 2. Recovery Tests

3mg/mL caffeine added
(Upper : 100-folds diluted urine-1,2 /
Lower : bath water-1,2)
Isocratic Gradient
Diffzrentiation Recovery (%) CV (%) Recovery Ccv
egree

100.91, 101.54 042, 0.19 97.14, 96.33 412, 4.33
0 101.62, 103.28 0.07, 0.31 94.51, 104.90 434,418
) 103.48, 101.52 057, 1.00 58.17, 59.34 1.70, 3.58
100.06, 102.75 1.24, 043 56.91, 67.20 2.13,1.03
5 98.35, 103.14 1.94, 0.83 82.29, 82.66 1.81, 1.60
101.63, 103.23 0.49, 2.56 86.68, 81.64 214,172
5 100.90, 103.12 1.24,0.79 91.51, 93.75 213, 301
101.74, 103.44 0.56, 1.85 91.51, 102.21 053, 0.72
A 101.00, 102.11 0.68, 0.31 89.38, 89.50 6.71, 2.59
101.00, 102.92 0.35,0.78 87.16, 94.83 2.00, 1.07
s 100.84, 102.25 0.74, 0.28 86.87, 87.26 1.17, 157
101.18, 103.15 0.35, 0.84 85.30, 91.08 1.73, 1.10

Real sample used were two diluted urines and two bath waters.
The urines were diluted to 100-folds by water and filtered, then mixed with
caffeine (30mg/mL) at the ratio of 9 : 1.
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Abstract

High-performance liquid chromatography (HPLC) is a major instrumental analysis which is able to an-
alyze multi-components. In general, when the purposed components were analyzed by HPLC, we need to
decide analytical conditions that separable from other impurities. Therefore, when two samples that have
different composition such as urine and environmental water were analyzed, users have to change anoth-
er condition.

We considered the improvement of separation and detection of the purpose compound by acquiring
and calculating the three-dimensional data in the absorbance/retention time/wavelength of HPLC
equipped with the photo-diode array detector (PDA) and standard attached software. In the two-dimen-
sional chromatogram of absorbance and detection time, differential processing in the direction of time
was performed. In this study, we analyzed caffeine in real samples by HPLC and compared those differ-
ent derivative chromatograms by standard attached software.

The derivative processing show that absorbance of eluate decreased, peaks became sharp, and the
peak derived from object was separated from other impurities. However additional differential processing
was not suitable because of increase of peak number, and decrease of peak height and sensitivity. We
conclude that 3rd differential processing in the analyses is suitable.

Key words : derivative spectrum chromatography, photodiode array detector, HPLC
Bull. Nippon Vet. Life Sci. Univ., 62, 82-88, 2013.





