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Abstract

ISO International Standards are strategic tools for business that reduce costs by minimizing waste and errors and increasing productivity. This
paper takes ISO 11843 Part 7: Methodology based on stochastic properties of instrumental noise. This standard provides a method to estimate
the detection limit from the noise and signal data involved in a chromatogram with no recourse to repeated measurements of real samples. De-
termination of epichatechin in HPLC with electrochemical detection is taken as an example. ISO 11843 Part 7 will help to improve global en-

vironments by saving time, energy, material and human efforts that would be required by repetition.
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Figure 1. Probability distribution of estimated concentration in the basic state (left) and in the state of detection

limit (right).

o denotes the probability of the basic state being above x. and f§ the probability of the state of x, being below x..
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Figure 2. Daily change in SD estimates (O) of measurements in HPLC analysis of acetaminophen [7].

Samples for repetition are 10 ng/L acetaminophen. Six measurements are consecutively obtained a day

for SD estimation and this series of measurements are repeated for seven days to give seven SD esti-
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Figure 3. 95% Confidence intervals () of SD estimates from Chi—square distribution and distri-

butions in experimental SD estimates (O and ) [7].

O: data from Figure 2; Ill: data from the FUMI theory.
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Figure 4. Principle of the FUMI theory.

Power spectrum

TR

;
Background noise
LIN (1] [N | L]
| Freqooncy i)
- I I" i 1 = s
[ , Fouris
iy = i transtorm
\ of Pl
i |2 1 - _\\-—
wiE) i 1
L. o 10
Prvppassna s ]2l

Figure 5. HPLC background noise (left) and its power spectrum (right).
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Figure 6. Chromatogram of each 0.1 wmol/L epicatechin by HPLC
with electrochemical detection.

HPLC conditions: mobile phase, acetonitrile —0.1 mol/L. phos-

phate buffer (pH2.5), (15:85, v/v); column, LiChrospher 100 RP—

18 ODS column (250 X4.0 mm L.D., 5 um); flow-rate, 0.45 mL/

min; applied potential, +0.6 V vs. SCE (saturated calomel elec-

trode).
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Figure 7. Chromatogram of epicatechin by HPLC with electro-
chemical detection (A) and its power spectrum of chro-
matographic baseline noise (B).

The smooth solid line in B indicates the best fit of the model power

spectrum (white noise + Markov process) to the real power spec-

trum (zigzag line).
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Figure 8. Precision profiles for the determination of epicatechin by
HPLC with electrochemical detection.

The observed RSD (n =5) of epicatechin at each concentration is

indicated by open circle. The predicted RSD of epicatechin based

on the FUMI theory is indicated by a solid line. The arrow denotes

the detection limit.
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