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INTRODUCTION

All chromatographic techniques are susceptible to
chemicd interferences. Problems associated with chemica
interferencesinc ude cod ution with analytes, column contami-
nation, shiftsin retention times, and inhibition of detection.
When anaytes must firgt be chemically derivatized for
Sseparation or detection purposes, the sample matrix can reduce
reection yields, compromising accurate anayte messuremernt.
Furthermore, some matrix compounds (e.g. reducing agents,
oxidizing agents, solvents, and meta chelators) can react with
andytes, reducing their concentration and producing
nonreactive products. AAA-Direct™ isatechnique that uses
integrated pulsed amperometry (IPAD) to directly detect
amino acids. Thistechnique contrasts with the pre- or
postcolumn derivatization used to detect amino acids by
ultraviolet absorbance (UV), vishle (Vis) absorbance, or
fluorescence. Unlike UV, Vis, or fluorescence detection,
electrochemica detection depends on the ahility of the
working e ectrode surface to facilitate an oxidation-reduction
reaction that produces an amplified and measured electricd
current. Therefore, while IPAD may not be affected by
interferences common to other techniquies, it can be subject to
interferences from ingredientsin the sample matrix thet
interferewith reactions at the dectrode surface. Itisaso
possible that these interfering compounds may become trgpped
at the dectrode surface, causing the eectrode to be fouled.

Itisnot always possibleto predict the effect of sample
ingredients on the separation and detection performance of an
andyticd system. Therefore, new meatrix compounds should
be screened. In thistechnical note, we describe a procedure to
screen sample matrices for their effect on pesk area, pesk
height, and retention time. We demonstrate this procedure by

testing ethanol for possible interferencesin AAA-Direct.
However, the method described here can aso be used to
eva uate any matrix component andyzed by chromatography
with dectrochemica detection. In thistechnicd note, we use
the term test sample (TS to describe the specific test com-
pound eva uated for possible interferences.

EQUIPMENT

Dionex BioLC® Chromatography System configured for
AAA-Direct, consisting of:

GP50 or GS50 Gradient Pump, microbore, PEEK,
with degas option

ED50 Electrochemical Detector with AAA-Certified™
Gold Cdll

A S50 Autosampler and Thermal Compartment with
25-ulL injection loop (0.0100in. i.d.)

EO1 Eluent Organizer, including three 2-L plastic
bottles and pressure regulator

Chromeleon® Chromatography Workstation

Microcentrifuge tubes with detachable caps (sterile
polypropylene, 1.5 mL; Sarstedt, P/N 72.692.005 or
equivalent)

Nitrogen; 4.8 Grade, 99.998%, <0.5 ppm oxygen (Praxair
Specialty Gases or equivalent)

Filter unit, 0.2 um nylon (Nagene 90-mm Media-Plus,
Nalge Nunc International, P/N 164-0020 or equivalent
nylon filter apparatus)

Vial, 0.3 mL, polypropylene, microinjection, 12-32 mm
screw thread (Sun International, P/N 500-118)

Septum, pre-dit Teflon®/silicone and polypropylene screw
thread cap (for the microinjection vial; Sun Interna
tiona, P/N 500-061)
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REAGENTS AND STANDARDS

Reagents

Deionized water, 18 MQ-cm resistance or higher

Sodium acetate, anhydrous (AAA-Direct Certified,
Dionex Corp., P/N 059326)

Sodium hydroxide (NaOH), 50%, low carbonate grade
(Wiw; Fisher Scientific, PIN SS254-500; or equivaent)

Standards

Amino acidsin 0.1 M hydrochloric acid; Standard Reference
Material 2389 (National Institute of Standards and
Technology)

Tryptophan (Trp; Sigma, P/N T-1029)

Test Sample (TS)
Ethanol (Denatured alcohol; EM Science, PN AX0445-1)

CONDITIONS

Column; AminoPac® PA10 Analytical
(2 x 250 mm, P/N 055406) with
AminoPac PA10 Guard (2 x 50 mm,
P/N 055407)

Temperature: 30°C

Flow Rate: 0.25 mL/min

Inj. Volume: 25uL

Detection: Integrated pulsed amperometry
(reference el ectrode in pH mode)

Eluents: A) Water

B) 250 mM NaOH
C) 1.0 M sodium acetate

Programmed Method for AAA-Direct*

Time (min) |% A |% B |% C |Curve | Comments
Init. 76 24 0 — | Autosampler fills the sample
loop
0.0 76 24 0 — | Valve from load to inject
2.0 76 24 0 1 | Begin hydroxide gradient
8.0 64 |36 0 8
11.0 64 36 0 8 | Begin acetate gradient
18.0 40 20 | 40 8
21.0 44 116 | 40 5
23.0 14 |16 | 70 8
42.0 14 |16 | 70 8
42.1 20 80 0 5 | Column wash with hydroxide
44.1 20 80 0 5
44.2 76 24 0 5 | Equilibrate to starting
conditions
75.0 76 24 0 5 |Endofrun

*For the most current programmed method, see the Installation Instructions and
Troubleshooting Guide for the AAA-Direct Amino Acid Analysis System.*
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Waveform for the ED50*

Time Potential Integration

(seconds) (volts) vs. pH (begin/end)

0.00 +0.13

0.04 +0.13

0.05 +0.33

0.21 +0.33 Begin

0.22 +0.55

0.46 +0.55

0.47 +0.33

0.56 +0.33 End

0.57 —1.67

0.58 —1.67

0.59 +0.93

0.60 +0.13

*For the most current programmed waveform, see the Installation Instructions and
Troubleshooting Guide for the AAA-Direct Amino Acid Analysis System.

PREPARATION OF SOLUTIONS AND REAGENTS
Water

Water used in eluent preparation must be qualified
for AAA-Direct use. Qualification of water is described
in Technical Note 50.2 Water is filtered through a
0.2-um nylon filter apparatus, free of electrochemically
active surfactants or leachable residue. Use of cellulose
or polysulfone-based filters for any of the eluents used
in AAA-Direct may introduce electrochemically active
impurities into the eluent, and should be avoided.
Other filter brands and types should be qualified prior to
use. Water is placed under helium or nitrogen at 4-5 psi
to reduce adsorption of carbon dioxide and prevent
microbia contamination.

250 mM Sodium Hydroxide

Toprepare2 L of duent, asper Indallation Instructions
and Troubleshooting Guide for the AAA-Direct Amino
Acid Analysis System,* combine 26 mL of 50% (w/w) low-
carbonate NaOH with 1974 mL of purified and prefiltered
water (0.2 um nylon filter, see comments above). Placethis
solutionimmediaely under helium or nitrogen at 4-5 ps.

1.0 M Sodium Acetate

To prepare 1 L of eluent, as per Indallation Ingtructions
and Troubleshooting Guide for the AAA-Direct Amino Acid
Analysis System,* dissolve 82 g of AAA-Direct Certified
anhydrous sodium acetate in ~800 mL of purified water.
Adjust the total volume to 1000 mL with additional water.
Filter the solution through a 0.2-um nylon filter unit
(see comments above) and placeit under 4-5 psi helium
or nitrogen.



SAMPLE PREPARATION
Preparation of Standards

The amino acid standard mix, obtained from the
National Institute of Standards & Technology (SRM
2389), consists of 17 amino acids (but not Trp) at
concentrations ranging 2.4-2.9 mM (except cystine, 1.2
mM concentration). Each amino acid concentration is
accurately defined on the Certificate of Analysis. We
dilute this amino acid standard mix with water to
concentrations ranging 240-290 uM (120 uM cystine).
Trp isweighed and reconstituted in water to 25 mM
concentrations, then diluted to 250 uM in water.
These solutions are stored frozen until needed. The
240-290 uM NIST amino acid standard mix (except
120 uM cystine) is combined with the 250 uM Trp
standard solutions to make a9.6-11.6 uM concentration
of the amino acid standard mix (4.8 uM cystine) for use
as areference standard to evaluate TS effects.

Preparation of Samples

To determine the effect on the retention times, peak
areas, and peak heights of amino acidsin the immediate
presence of the TS during separation, the 240-290 uM
NIST amino acid standard mix (except 120 uM cystine)
and 250 uM Trp solution is spiked into the matrix or test
sample at 29.6-11.6 uM concentration of the amino acid
standard mix (4.8 uM cystine). The spiked matrix or test
sample concentrations are selected based on their expected
upper limit. Lower test sample concentrations are selected
to demonstrate methods for determination of the lower
limit of interference (LLOI). For thistechnical note, 0.1, 1,
3, 10, and 50% (v/v) of ethanol were spiked with the
amino acid mixture.

Screening Procedure

The blanks, anayte (amino acid) standard mix, test
sample (TS), and TS spiked with standard mix are sequen-
tially tested in the following manner using an autosampler:
Water blank

Andyte (amino acid mix) sandard (replicateinjection 1)
Andyte (amino acid mix) sandard (replicateinjection 2)
Andyte (amino acid mix) sandard (replicate injection 3)
Test sample(TS)

Spiked Test Sample (TS spiked with standards)

Andyte (amino acid mix) sandard (replicateinjection 1)
Andyte (amino acid mix) sandard (replicateinjection 2)
Andyte (amino acid mix) standard (replicate injection 3)

© 0 N O s wWwDNE

The first water blank injection assures the chromatog-
raphy isfree of unexpected peaks, and establishesabasis
for comparison with the TS chromatogram, from which the
elution of the TS or TS-related peaks can be determined.
The three injections of the analyte standard (asingle
solution) establish the expected mean retention times,
system stability, and peak areas or heights of the standards.
The variance (standard deviation) measured from these
replicates can be used to establish confidence intervals for
the determination of statistically significant effects due to
the TS. The number of replicates can beincreased if
desired. In thistechnical note, 99% confidence intervals
are the mean, +3 times the standard deviation of 3 injec-
tions. Another method may also be used to define confi-
dence limits (e.g., Student t test).

Immediately following the replicate injection of
standards, the TS isinjected. The presence of extra peaks
not found in the water blank isan indication that the TS, or
itsimpurities, elute from the column and are detected by
the system.

After the TSinjection, the TS spiked with standardsis
injected. The observed retention times, peak areas, and
peak heights of these spiked standards are compared to the
upper and lower confidence interval calculated from the
standards that precede the TS injection. Significant
changesin the retention times of the spiked standards
indicate the TS will alter elution time under the conditions
tested. Significant increasesin peak area or peak height are
indications of either coelution by impurity inthe TS, or the
existence of an endogenous anaytein the TS. Significant
decreasesin area or height are indications of either
electrode fouling, or achemical reaction of one or more
components of the standard with the TS that reduces
standard concentration. The presence of new peaks not
found in either the TS or the TS spiked with standards
suggests achemical reaction of the TS with the standards.
In thistechnica note, the effects observed for analytesin
the TS spiked with standards are referred to as matrix
effects. It is possible that decreasesin peak areacould be a
cumulative effect of thetwo TS injections. Only two
injections of TS (one alone and one spiked with standard)
areincluded in this procedure to reduce any other effects
that would confound interpretation of TS effects.

Immediately after the replicate TS injections, the same
solution of standardsisinjected again in triplicate. These
measured parameters are compared with the original
standards to determine if any TS-related effects extend
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beyond itsinitia exposure to the chromatography system.
Occasionaly, the occurrence of a significant effect during
TS testing extends beyond the initia injections. For
example, the presence of alarge TS peak during a gradient
may reappear with subsequent injectionsif the column or
autosampler was contaminated. Another post-TS injection
effect isthe fouling of the electrode surface by the TS,
which may persist beyond itsinitial exposure, resulting in
lower peak area or peak heightsin the first injection of
standard, after the injections of the TS. Trending of
electrochemical response (peak area or height) or retention
time can suggest the cause of the post-TS injection effect.
If the electrochemical detector response decreased in the
first injection of standard after the TS, and subsequent
replicate injections of standardsincrease in detector
response, this indicates the electrode was fouled and the
response is returning through its self-cleaning capability. A
downward trend of any newly appearing peaks, or higher
than expected analyte peaks, indicates contamination of the
column or injector. After injecting the TS, effects observed
for standards are referred to in this technica note as post-
TSinjection effects. If no post-TS injection effects occur,
the final replicate injections of standards can also serve as
the starting standards for the next treatment (e.g. adifferent
TSor next dose level). The development of asuitable
report format in Chromeleon can lead to acomplete
automation of all test-related calculations.

RESULTS AND DISCUSSION
Ethanol

The use of ethanol in commercial products can vary
greatly, depending on its purpose.

A broad range of dose levelsfor ethanol was chosen
for this study to demonstrate the effect of TS concentration
on the extent of interferences possible. Figure 1 presents
(A) chromatograms for the separation of the water blank,
(B) the pre-TS amino acid standard, (C) 3% ethanol TS,
(D) the 3% ethanol TS spiked with amino acids, and (E)
the post-TS amino acid standard. These results for ethanol
exemplify atypical early eluting TS. Comparison of the
chromatograms for the TS alone (Panel C) with the water
blank (Panel A) and the amino acid standards (B) show a
large peak belonging to ethanol coeluting with Arg, and
tailing into the region of many early eluting amino acids,
such asLys, Ala, Gly, and Val. Figure 1D showsthese
amino acids eluting on the tail of the ethanol peak. The
Arg peak is completely obscured by ethanol and therefore
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cannot be quantified. The absence of any trace of the TS
peak on the following injection of the amino acid standards
(Panel E) showsthat the TS is completely purged during
the gradient used in this study.
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Peaks: 1. Arg/Ethanol 11. Met
2. Lys 12. System
3. Ala 13. His
4. Thr 14. Phe
5. Gly 15. Glu
6. Val 16. Asp
7. Ser 17. Cystine
8. Pro 18. Tyr
9. lle 19. Trp
10. Leu 19627

Figure 1. AAA-Direct chromatograms of a water blank (A), amino
acid standards before exposure to TS(B), 3% ethanol TS(C), amino
acid standards spiked into 3% ethanol TS(D), and the post-TS
injection of amino acid standards (E).



Table 1 Data Summary for Lysine

in a 3% Ethanol Test Sample

Lysine

Ret.

Time | Area [Height
Sample Name (min) | (nC*min) | (nC)
Water 0.0 0.0
Standard 342 | 126 108.2
Standard 343 | 12,6 107.5
Standard 341 123 105.9
Mean of the Standard: 3.42| 12.5 107.2
SD of Standard 0.01 0.2 1.2
RSD: 0.3%| 1.4% 1.1%)
Upper 99% Confidence Interval: 3.45| 13.0 110.7
Lower 99% Confidence Interval: 3.39( 12.0 103.7
TS (3% ethanol) ND 0.0 0.0
Std in TS (AAs Spiked in 3% ethanol) 3.43 9.7 83.3
Matrix Value (Spiked TS-TS): 3.43 9.7 83.3
Adjusted Percent Change for Matrix| 0.3%| —22.6% | —22.5%
Standard 343 | 123 104.3
Standard 342 | 123 104.4
Standard 343 | 123 105.4
Mean of Post-TS Standard: 3.43| 12.3 104.3
RSD of Post-TS Standard: 0.2%| 0.0% 0.6%
Adjusted Percent Post-TS Fouling: | 0.3%| -1.6% | -2.7%

ND = Not Deleted

Although an ingpection of the chromatograms can reved
much about the effect of the TS, it may not reved the magni-
tude of the effect. The caculations performed in Table 1 show
the extent of ethandl'seffect onLys.

Themean gandard deviation RSD upper and lower 99%
confidenceinterva for retention time, pesk area, and peek
height are cd culated from thetriplicate injections of sandards.
Inthisexample, the Lys retention time confidence interva
extends beween 3.45 and 3.39 min. The TS (3% ethanal) did
not have any pesk corresponding to Lys. However, theLys
pesk for TS spiked, with amino acids had aretention time of
3.43 minwithin the confidence interva, indicating ethanol
(3%) did not affect the retention of Lys. Both area and height
were affected by the presence of 3% ethanol, where a 23%
lossin response was observed for Lys.

Table 1 dso representsthe post-TSinjection effect, which
ismeasured by the changein retention times and for peek area
standards before and after injection of the TS. No atidicaly
sgnificant post-TSinjection effectswere observed for Lys.
The post-TSinjection RSDswere comparable with thepre- TS
standard RSD. No upward trending for the replicate post-TS
injection datawas observed, indicating that no post-TS
injection effect dueto dectrode fouling or system contamina-
tion could be observed at this TS concentration (3% ethanal).

When all the measured percent changes for the two
effects (matrix and post-TSinjection) are extracted from
the calculations and compared across different TS concen-
trations, it is possible to evaluate the range of TS concen-
trations suitable for chromatographic analysis. Table 2
presents a summary of matrix effectson al amino acid
peak areas, comparing different ethanol levels (0.1, 1, 3,
10, and 50%). Statistically significant differences from
expected levels are marked with an asterisk (*) inthe
tables presented in this technica note. Asdiscussed, Argis
completely obscured by ethanal, thus the high percent
differences from expected measurements. Arg cannot be
quantified in the range of ethanol concentrations evaluated
inthisstudy. At levels greater than 0.1%, peak areasfor
many of the other early eluting amino acids (Lys, Ala, Thr,
Gly, Val) were decreased in a dose-dependant manner.
The depressed peak areas indicate a probable interference
at the electrode due to its exposure to ethanol. The effects
on peak height were generally similar to peak arearesults
(not shown).

The matrix effect on retention time is presented in
Table 3. Although significant effects on response (peak
areaand height) were observed, thiswas not true for
retention time. The presence of ethanol in the sample did
not greatly affect amino acid retention times. At 50%
ethanal, the retention shift of Alawas—2.2% and Gly was
—2.0%. The effect on the other amino acids wasless than
2%. With 0.1% ethanol, retention times were unaffected.

The post-TS injection effects were a so tabulated
across different ethanol TS doses. Table 4 presentsthe
resultsfor the effect on pesk area. Statistically significant
effects were observed for Phe and Asp at 0.1%, but not at 3
or 10%. At the 1% level, the effect on 11 amino acids was
also found to be statistically significant, while at the 3%
level, the effect on only 1 amino acid was significant.
These inconsistent results suggest that a higher number of
replicates might have shown the amino acids in question
were unaffected by ethanol at concentrations <3%. It is
also important to consider that statistical significance does
not always relate to suitability for use. For example, at the
1% dosage level, where 11 amino acids were significantly
different from the starting area response, only Glu ex-
ceeded a 5% loss, while the remaining amino acids with
significant differences ranged from —4.1% to +4.1%. For
most practical purposes, losses in response less than 10%
are probably acceptable. At the 50% level, thelossesin
arearesponse exceed 10% for most amino acids. The
results and conclusions for the post-TSinjection effects
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on peak height results (not shown) and peak
areaare the same (Table 4). Both peak areaand
height losses at the 50% ethanol level indicate
that electrode fouling persists beyond initial
exposure, and can result in extended lossesin
response. The peak area of the post-TS stan-
dards for the 50% level showed an increasing
trend, indicating the fouled electrode will return
to normal response over time.

No post-TS effect on retention time was
apparent (Table 5). Even at the 50% ethanol
level, the change in retention time ranged from
—0.2 to 0.5%, and none of these changes were
statistically significant.

The results for the matrix and post-TS
injection effects for ethanol show that this
organic solvent will foul the electrode during
sample analysis, and at high solvent concentra-
tionsit will foul the electrode beyond initial
exposure. The greater the ethanol concentra-
tion, the greater the tailing. The larger the tail,
the greater the extent of involvement of early
eluting analytes, and thus the greater the
number of analytes affected. The suitability of
the TS dosage for AAA-Direct analysisin this
example therefore depends on which amino
acids are analytically important. The suitability
of the dosage can aso be extended with the
adoption of correction factorsthat adjust the
measured value of the lower response. In this
example however, ethanol could be removed by
evaporation, which would likely eliminate any
analysis problems.

In cases of similar interference by
unretained peaks (e.g., alkylamines), we
recommend arecent report that describes the
use of minerd acid addition for increasing the
retention of Arg.®

ADDITIONAL COMMENTS

Sodium nitrite and sodium sulfite were
both evaluated at 1 and 10 mM concentrations
using the screening procedure (results not
presented). No interfering peaks were observed
for nitrite; however, sulfite eluted between Asp
and cystine at 24 min. Sulfite (1 mM) was not
basgline resolved from Asp, and at 10 mM

Table 2

Matrix Effect of Ethanol on Peak Area,

Percent Change from Expected

Ethanol Concentration

Amino Acids** | 0.1% 1% 3% 10% 50%

Arginine 102% | * | 1012% | * | 2420%| * | 5400% 9520%
Lysine -2.0% -113%| * | -226% | * | —-67.4% —76.4%
Alanine 0.8% -78%| * | -87%| * | -39.1% ~78.4%
Threonine 2.9% —-6.3%| * 0.4% -9.8% -18.4%
Glycine 0.3% -7.5% —6.3% -18.0% —48.8%
Valine 2.3% —4.5% -3.1% -8.9% -32.4%
Serine 1.7% -5.2%| * 1L7% | * 1.2% -13.0%
Proline 2.2% -18%| * 3.4% -1.6% -11.7%
Isoleucine 1.4% 5.7%| * 0.3% 0.9% -5.8%
Leucine 2.3% —-6.1%| * 0.3% 0.9% —2.2%
Methionine 1.3% -42%| * | -0.8% -1.6% —4.4%
Histidine 6.1% 1.2% 7.4% —22.2% —4.0%
Phenylalanine 45% | * -4.1%| * 2.5% —2.5% —6.4%
Glutamate 7.7% -7.8%| * 2.1% 6.8% -9.9%
Aspartate 6.6% -6.1%| * 1.8% 2.2% -13.6%
Cystine 2.2% —44%| * 2.9%| * 0.1% -6.8%
Tyrosine 2.0% —4.2%| * 21% | * 1.9% -10.2%
Tryptophan -0.2% -6.3%| * 18% | * -0.1% 1.3%

* 99% Confidence Level (+3 standard deviations)
** Amino acids or peaks detected within the amino acid retention time window.

Table 3

Matrix Effect of Ethanol on Retention Time,

Percent Change from Expected

Ethanol Concentration

Amino Acids** 0.1% 1% 3% 10% 50%

Arginine 00% | * | 64% | * | 57% | * | -3.6% -6.4%
Lysine 0.3% —0.2% 0.3% 0.7% 0.0%
Alanine 0.1% 0.1% 0.3% 0.2% —2.2%
Threonine 0.1% 0.0% 0.4% 0.3% -1.7%
Glycine 0.0% 0.0% 0.4% 0.3% -2.0%
Valine 0.1% 0.1% 0.3% —0.2% -1.6%
Serine 0.0% —0.1% 0.6% 0.2% -1.8%
Proline 0.1% 0.0% 0.5% —-0.1% -1.4%
Isoleucine 0.3% -0.1% 0.3% 0.0% -0.5%
Leucine 0.2% -01% | * 0.2% 0.2% —0.2%
Methionine 0.2% —02% | * 0.4% 0.2% —0.4%
Histidine 0.7% 0.0% 0.8% -1.8% 0.1%
Phenylalanine 0.5% 0.0% 0.6% -1.1% 0.2%
Glutamate 0.2% 0.1% 0.3% —0.4% 0.1%
Aspartate 0.2% 0.1% 0.3% -0.3% 0.1%
Cystine 0.2% 0.1% 0.2% —0.3% 0.1%
Tyrosine 0.0% 0.0% 0.1% 0.1% -0.1%
Tryptophan 0.1% —01% | * | 04% 0.2% 0.2%

*99% Confidence Level (+3 standard deviations)
** Amino acids or peaks detected within the amino acid retention time window.
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Table 4
Post-TS Injection Effect of Ethanol on Peak Area,

Percent Change from Expected

Ethanol Concentration

Amino Acids** |  0.1% 1% 3% 10% 50%

Arginine 0.9% 32% | * 04% | * | -6.7% -12.9%
Lysine -0.3% 41% | * | -16% | * | 62% -13.5%
Alanine 1.4% 1.9% -07% | * | -5.1% -17.0%
Threonine 3.2% 1.0% 0.7% 0.9% -9.3%
Glycine 3.1% -0.4% -1.8% —4.7% -12.7%
Valine 2.7% 1.9% -1.4% -1.4% -13.2%
Serine 0.4% 0.9% 11% | * | 15% -5.7%
Proline 1.2% 34% | * 0.0% 1.7% -4.0%
Isoleucine 4.8% 16% | * 2.2% 3.0% -13.0%
Leucine 5.8% 0.0% 2.4% 3.2% -6.4%
Methionine 2.1% 31% | * | -11% -2.8% -8.9%
Histidine 8.0% 36% | * 4.5% -3.5% -115%
Phenylalanine 49% | * 2% | * 0.3% 0.3% -12.9%
Glutamate -6.6% -5.3% 0.6% 7.1% —21.6%
Aspartate -143% | * | 41% | * 0.8% 1.3% -22.3%
Cystine 3.2% 24% | * 0.8% —0.4% -14.4%
Tyrosine 3.4% 28% | * | -0.3% -1.4% -17.6%
Tryptophan 1.1% 27% | * 0.1% -3.0% -5.3%

* 99% Confidence Level (+3 standard deviations)
** Amino acids or peaks detected within the amino acid retention time window.

Table 5

Post-TS Injection Effect of Ethanol on Retention Time,
Percent Change from Expected

Ethanol Concentration

Amino Acids** 0.1% 1% 3% 10% 50%

Arginine 00% |[* | -12% | * 08% | * | -0.6% 0.1%
Lysine -0.3% —0.5% 0.3% -1.4% 0.0%
Alanine -0.3% -0.1% 0.2% -1.7% 0.0%
Threonine -0.3% —0.2% 0.1% -1.5% -0.1%
Glycine -0.4% -0.2% 0.2% -1.3% -0.1%
Valine -0.2% 0.0% 0.1% -1.6% -0.1%
Serine -0.3% -03% | * 0.4% -1.2% -0.2%
Proline -0.2% -02% | * 0.2% -1.5% -0.1%
Isoleucine 0.1% -03% | * 0.0% -1.2% 0.2%
Leucine 0.0% -02% | * 0.1% -1.0% 0.0%
Methionine -0.2% —02% | * 0.3% -0.7% 0.1%
Histidine 0.6% -01% | * 0.9% 0.0% 0.1%
Phenylalanine 0.4% -0.1% 0.7% 0.1% 0.2%
Glutamate 0.2% 0.0% 0.4% 0.2% 0.1%
Aspartate 0.1% 0.0% 0.3% 0.2% 0.1%
Cystine 0.2% -0.1% 0.3% 0.2% 0.2%
Tyrosine 0.1% 0.2% 0.1% 0.0% 0.1%
Tryptophan 0.0% 03% | * | 06% 0.3% 0.5%

*99% Confidence Level (+ 3 standard deviations)

** Amino acids or peaks detected within the amino acid retention time window.

coeluted with Asp. The detection of sulfite
was over 10 timesless sengitive than the
method published in Application Note 54.4
Both nitrite and sulfite are ionic, and thus at
10 mM cause amino acid retention timesto
shorten (<5%), but caused no coelutions.
Nitrite and sulfite chemically react with some
amino acidsin the standard mix, resulting in
reduced peak areaand new peaks.

The use of additional sample preparation
techniques, such as acid or base hydrolysis,
can produce new interferences or eiminate
interferences. Test samples processed by these
sample preparation techniques should also be
tested using the screening method presented in
thistechnica note. In some cases, acid
hydrolysis of protein samples was observed to
eliminate interference by additives (e.g.,
glucosides). A hydrolysate of a TS should thus
be screened if protein hydrolysates are being
analyzed.

Some sampl e ingredients may cause
contamination of the column or injector.
When the increased pesk area of the analytes,
background level, or additional peak persists
for the post-TS injections, the column or
injector may be contaminated. Repetitive
injections of water blanks often reveal
downward trending in the background and
areas of unknown peaks when contamination
has occurred. Changesin the gradient program
to reflect longer column cleanup times or
additional injector flushes can often eliminate
these contamination problems. \We recom-
mend using disposable electrodes (Au from
Dionex) when screening types of possible
interfering matrix compounds. If significant
post-TS injection effects occur, the relatively
inexpensive disposable electrodes can be
replaced. Laborious and time-consuming
electrode regeneration is avoided. Although
permanent electrode fouling is arare event,
disposable el ectrodes can be used to quickly
revive high electrochemical response.
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SUMMARY

Thistechnical note describes a screening procedure
that can be used to evaluate the suitability of a TS for
AAA-Direct. This screening procedure differentiates
between direct matrix interference and post-TSinjection
effects. Statistically significant changesin retention time,
detector response, or a TS coelution with an analyte may
be observed. For practical purposes, the extent of an
interference is most important and should match the
demands of the application.

Although AAA-Direct was selected to exemplify this
screening procedure, the same procedure can be applied to
similar chromatographic methods that use electrochemical
detection (e.g., carbohydrate or antibiotic methods).
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