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Quantitative Aspects of Capillary Electrophoresis
Capillary electrophoresis reproducibility includes both mi-
gration time and peak area or peak height measurements. 2
Migration time reproducibility is an important factor for 50 1
compound identity. Peak area or peak height is used for

mV
quantitation. The following experiments were designed to
provide quantitative data on the performance of the Waters 3 0
Quanta TM 4000 capillary electrophoresis system.

The parameters investigated in this experiment include: 10
A. Linearity of Hydrostatic Injection _- _

! 1 | !

B. Linearity of Detector Response 2 4 6 8

C. Detector Sensitivity and Detection Limits Minutes
D. Migration Time Reproducibility
E. Peak Area Reproducibility Figure 1 Quanta 4000 Separation of Test Molecules

Capillary Eleclrophoresis separation of substitutex:l anthraqui-

F. Peak Height Reproducibility nones. Instrumental conditions and peak identification are
outlined in the text.

These parameters were evaluated over an extended period -
using test solutes provided a Fine Chemical House. The Linearity of the Hydrostatic Injection System
results presented in this report relate specifically to the The hydrostatic injection system was tested using triplicate
analysis of these test solutes supplied. As such, these results injections of 10, 15, 20, 25 and 50 seconds for the 274 I.tg/ml
can be used to indicate the capability of the Waters Quanta sample. The linearity of rc._ponse was calculated and the
4000. results expressed as coeffic ionLs.Thg line,.aritvfor comoound

1 was Rz=0.999759 and the linearity for compound 2 was R2
For all tests, anthraquinone - 1 - sulphonic acid (compound 1) = 0.998772. The hydrostatic injection displays a high degree
concentrations were made from 8 l.tg/ml to 274 I.tg/ml with of linearity for the tested range - 10 to 50 seconds (Figure 2).
105 _tg/ml anthraquinone - 1,5 - disulphonic acid (compound 700
2) added as internal standard (Figure 1). The hydrostatic
injection mode introduces the sample into the capillary by 600-

using gravity as the pressure source and raising the inlet of the 500-
capillary to a specified height.
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Quanta 4000 Conditions:

Injection Mode: Hydrostatic (10cm height) _ _ 300-
Injection Time: 25 seconds .,, _ 200 - d l
Capillary: 75 I.tm i.d. x 60 cm length "_""
Temperature: Ambient 100 - o Compound2

Buffer: 10mMNa2B407 pH=9.4 0 • , • , • , • , • , •
Sample Matrix: Water 0 10 20 30 40 50 60

Detector: 254 nm Injection Time
Running Voltage: + 20 KV (seconds)

Figure 2 Quanta 4000 Hydrostatic Injection
Linearity

The Quanta 4000 Hydrostatic Injection system is very

linear over the tested range from 10 to 50 seconds.
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I Linearity of Detector Response Peak Area and Peak Height Reproducibility
The sample concentration series were hydrostatically in- The migration time experiment was evaluated using the
jected five times each for 25 seconds (32 nl). A calibration twenty five hydrostatic injections from the migration time
curve of detector response versus concentration was reproducibility study. The tw,ak area reproducibility was
generated. The linearity of compound 1 was R2 = 0.999976. 0.88 % RSD. Area reproducibility is very good, to the extent
The Quanta 4000 detector response displays a high degree of that external standards quantitation is acceptable. Peak
linearity for compound 1 in the range of 8 - 274 I.tg / ml hei_htret_roducibilitv for the same samMes was 1.41% RSD
(Figure 3). (Figure 4).

1.5

Detector Sensitivity and Detector Limits / / /Y.2"" " "
The 274 l_g/ml compound sample was diluted 1:1000 times / / / /

//I//
and injected five times. The detection limit calculation was ,- ,- ,- ,- F
based on the Waters Expert Ease system suitability software. / / / /

The Root Mean Square (RMS) Baseline Noise is automati- 1.0 /, ,,, ,,,/ / / _
fJJ'Jf

caUy calculated and compared to the peak height of com- e_ //'//'_ /,,,///
pound 1. Tberesultsareexpressedasconcentrationdetection _ // / / _ /////.///// ////f

limits and mass detection limits where the injection volume _ - - .... ,,.////
/11/f /////

was 32 nl. The RMS baseline noise equaled 0.0112 mv (1% 0.5 ///// /////

noise at a sensitivity setting of 0.001AUFS). "ITag£,9_gCjliga- 1_ ///// ///// _1

tion detection limit was 137 n_ / ml and the mass detection "//// //-"//
- I//// /////

limit was 4.38 rficotrrams (137 mz/ 32 nl_. ///// ,,.////
_ _ ///// /////

///// ///i/.0 "
800 .........

Mig. Time Area Height Area (i.s.)

Separation Variables

Figure 4 Quanta 4000 System Suitability Study

The Quanta 4000 system suitability results measured by acomputerized data station illustrate excellent reproducibility

"_ for migration time, peak area andpeak height.

2000 with internal standard (compound 2), five hydrostatic injec-

Using various concentrations of compound 1 test solutions

0 100 200 300 tions of each vial were made (6 samples x 5 injections, N =

_tg/ ml Injected 30).The peak area % RSD for external standards varied from
(25 secondhydrostatic injection) 0.23 - 0.72% and averaged 0.33 %. Reanalysis of this data

Figure 3 Quanta 4000 Detector Linearity using the internal standard method shows that the area %
RSD varied from 0.14 - 0.66. The internal standard quanti-The Quanta 4000 selectable UV detector is very linear and

sensitive with minimum noise exhibited even at high sensi- tation results are more precise, as expected, and the internal
tivities, standard method would be preferred for some quantitative

analysis. Peak height % RSD varied from 0A6 to 4.04% for
the same samples. Peak area reproducibility is better in all

Migration Time Reproducibility: experiments (Figure 4).
Twenty five repeated hydrostatic injections of the sample
concentration of compound 1 were carried out using individ- Conclusions
ual source buffer vials for each nine injections. The waste The Quanta 4000 capillary electrophoresis system with the
buffer container was not changed between sample vials, hydrostatic injection system is reproducible. Both migration
There was no drift in migration times evident in this time and area results are acceptable for either external and
experiment. The migration times were analyzed and resulted internal standard quantitative methods. In this study, peak
in a %RSDof0.49 (Fi_m_re4). area was more reproducible than peak height. The UV

detector is linear and has good sensitivity with minimal noise.
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