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Abstract

Capillary zone electrophoresis (CZE) and micellar electrokinetic chromatography (MEKC) were used for the analysis of new synthetic
derivatives of hypophysis neurohormones—vasopressin and oxytocin, and pancreatic hormone—human insulin (HI) and its octapeptide frag-
ment, derivatized by fluorescent probe, 4-chloro-7-nitrobenzo[1,2,5]oxadiazol (NBD). The suitable composition of background electrolytes
(BGEs) was selected on the basis of calculated pH dependence of effective charge of analyzed peptides. Basic ionogenic peptides were
analyzed by CZE in the acidic BGE composed of 100 mjfPH;,, 50 mM Tris, pH 2.25. The ionogenic peptides with fluorescent label, NBD,
were analyzed in 0.5 M acetic acid, pH 2.5. The best MEKC separation of non-ionogenic peptides was achieved in alkaline BGE, 20 mM Tris,
5 mM H;PQ,, with micellar pseudophase formed by 50 mM sodium dodecylsulfate (SDS), pH 8.8. Selected characteristics (noise, detectabil-
ity of substance, sensitivity of detector) of the UV-absorption detectors (single wavelength detector, multiple-wavelength photodiode array
detector (PDA), both of them operating at constant wavelength 206 nm) and laser-induced fluorescence (LIF) detector (excitation/emission
wavelength 488/520 nm) were determined. The detectability of peptides in the single wavelength detector wasr@-d610° and in the
PDA detector 1.6-3.jumol dn3. The LIF detection was more sensitive, the applied concentration of NBD derivative of insulin fragment in
CZE analysis with LIF detection was three orders lower than in CZE with UV-absorption detector, and the detectability of this peptide was
improved to 15.8 nmol dn¥.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction Peptides and their analogs, fragments and derivatives are
either isolated from the natural material or synthesized from
High-performance capillary electromigration methods, amino acid building blocks. Sometimes they are prepared
capillary zone electrophoresis (CZE) and micellar elec- semisynthetically; i.e. synthetic peptide is attached to the
trokinetic chromatography (MEKC), providing fast (few isolated peptide or its fragment. In all cases it is important
minutes) and high-efficient separation $2Q® theoreti- to check the success of the whole isolation or synthesis,
cal plates per meter) of picomole to attomole quantities of eventually single steps of the process, because the obtained
analytes in the nanolitre sample volume, have a high appli- products can contain various admixtures, e.g. by-products
cation potential in the field of chemistry of peptides: they of peptide synthesis. This is a suitable task for capillary
are broadly utilized for separation, analysis, preparation electrophoresis (CE), since determination of purity degree is
and characterization of peptides in chemistry, biochemistry, the most common application of CE in peptide chemiiiy
biomedicine, biotechnology, pharmacy and agriculture, as One group of biopeptides analyzed in this work are
documented in several recent reviejdis7]. represented by synthetic derivatives of neurohormones,
oxytocin and vasopressin, produced by the pituitary gland
- , (hypophysis)[8]. Oxytocin is responsible for contraction
* Corresponding author. Tek+420-220-183-239; . L .
fax: +420-220-183-592. of the uterus in labor and ejection of milk from mammary
E-mail addresskasicka@uochb.cas.cz (V. Kakg). glands during breast-feeding. Vasopressin and its analogs
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are also known as hormones with anti-diuretic actiygj vice with single wavelength UV-absorption detector and
they stimulate the retention of water by kidnd{€]. in commercial Beckman—Coulter CE-MDQ apparatus with
Structurally similar analogues of vasopressin and other multiple-wavelength UV-absorption detector and LIF de-
biopeptides, enkephalins and dalargins, have been separatetéctor. The rational approach, based on the calculated pH
by CZE in acidic background electrolyte (BGE), 150 mM dependence of effective charge of peptides, is used for se-
phosphoric acid, pH 1.811,12] Analogues of dalargin  lection of suitable separation conditions. The sensitivity of
were analyzed by CZE in 0.5M acetic acid, pH 2.5, and UV and LIF detectors and detectability of non-labeled and
then separated in preparative scale by free-flow zone elec-labeled peptides as well as other characteristics of detectors
trophoresis[13]. These peptides were also separated by are compared and discussed.
MEKC in 20mM tetraborate BGE with micellar pseu-
dophase formed by sodium dodecylsulfate (SDS), pH 9.2
[11,12] Oxytocin, vasopressin and other neurohypophyseal 2. Experimental
nonapeptides were determined by MEKC in four different
micellar systems—uwith cationic, anionic, zwitterionic and 2.1. Chemicals
neutral micellar constituent§l4]. Chiral separations of
dalargin analogs wittb- and L-isomers of phenylalanine All chemicals used were of analytical reagent grade. Tris
in the fourth position in peptide chain were performed in (tris(hydroxymethyl)Jaminomethane) was obtained from
50 mM phosphate buffer, pH 2.5 with 10 mBAcyclodextrin Serva (Heidelberg, Germany), phosphoric acid, acetic acid
[12]. Peptide neurohormones, derivatives of vasopressin,and dimethyl sulfoxide (DMSO) were supplied by Lachema
enkephalins and dalargin, and human insulin (HI) were (Brno, Czech Republic) and sodium dodecylsulfate was
analyzed also by different variants of HPLC, reverse-phase from Fluka (Buchs, Switzerland).
[11,12]and ion-exchangfl5,16] HPLC.
Insulin is the peptide hormone produced by pancreatic 2.2. Peptides
B-cells that regulates the metabolism of carbohydrates, pro-
teins and fatty acid$17]. Insulin molecule consists of 2 The sequences of analyzed peptides and their abbrevi-
polypeptide chains, A and B, containing 21 and 30 amino ations are presented ifable 1 Analogs of oxytocin, va-
acid residues, respectively. The two chains of insulin are sopressin and octapeptide B23-B30 of the C-terminal part
connected by two disulfide bonds and the third disulfide of the B-chain of human insulin (HI) were synthesized in
bond is intra-chain bond in chain A. Its relative molar mass our institute (IOCB) by the solid phase method described
is M, = 5808, the isoelectric point, pl, is 5.4-5.5. elsewhere [24]. 4-Chloro-7-nitrobenzo[1,2,5]oxadiazol
CZE and HPLC have been frequently used for analysis (NBD) was used as fluorescent probe for B23-B30 oc-
of human insulin and its derivatives. Stable derivative of tapeptide of HI. NBD reacted with freeamino group of
insulin with exo-3,6-epoxy-1,2,3,6-tetrahydrophtalic anhy- lysine B29 in octapeptide of HI. The-amino group of
dride (ETPA) were identified by ion-exchange HPLC and lysine was protected by the Fmoc protecting grqp].
CE[18]. CZE with UV detection was utilized for analysis of Fluorescent-labeled human insulin was prepared semisyn-
HI in CHES-acetate-acetonitrile BGE, pH 7E®]. CE was thetically by the trypsin-catalyzed peptide bond formation
also used to validate the HPLC assay of insulin as an ana-between C-terminal arginine B22 of desoctapeptide of
lytical method[20]. Human insulin, proinsulin and interme- insulin and N-terminal glycine residue of NBD-labeled
diate forms were simultaneously quantified by CE in TAPS octapeptide B23-B30 of HR6].
(N-[tris(hydroxymethyl)-methyl]-3-aminopropanesulfonic
acid), DETA (diethylenetriamine) and methar@ll]. CZE 2.3. Instrumentation
with fluorescence detection was used mainly for immunoas-
say of insulin. In some cases the native fluorescence of The electrophoretic experiments were carried out in two
insulin was detected (excitation 275 nm, emission 305 nm) apparatuses. The first one was home made CE device devel-
[22]. The analysis was performed in acidic BGE—50 mM oped in our institute, IOCB, further indicated as CE-IOCB
citric acid, pH 2.3, or in alkaline BGE 20 mM Tricine, pH [27]. It is equipped with single wavelength UV-absorption
8.5. Insulin with bonded fluorescent dye NN 382 was an- photometric detector operating at 206 nm; the light source is
alyzed in 50 mM phosphate and 25 mM potassium sulfate, electrodeless, high-frequency excited iodine discharge lamp
pH 7.0 with laser-induced fluorescence (LIF) detection in (LKB-Pharmacia, Uppsala, Sweden), and UV-sensitive
near infrared rangf23]. Si-photodiode with built-in preamplifier (Hamamatsu Pho-
The aim of this work was to analyze synthetic deriva- tonics Deutschland, Herrsching, Germany) is used as light
tives and analogs of hypophyseal neurohormones, oxytocindetector. The bare fused silica capillary with outer poly-
and vasopressin, and of pancreatic hormone, human in-imide coating, 5@m i.d. x 200pnm O.D., total length
sulin, and its octapeptide fragment, B23-30-HI, derivatized 30 cm and effective length 19 cm, was supplied by the In-
by fluorescent label, 4-chloro-7-nitrobenzo[1,2,5]oxadiazol stitute of Glass and Ceramics Materials, Czech Academy of
(NBD), by CZE and MEKC, in the home-made CE de- Sciences (Prague, Czech Republic). The separations were
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Table 1
Sequences of analyzed peptides
Peptide Abbreviation Sequence in three-letters code Sequence in single-letter code
Oxytocin oT Cys-Tyr-Ile-Gln-Asn-Cys-Pro-Leu-GlyNH> CYIQONCPLG-NH2
[ |
Deamino-oxytocin doT Mpa-Tyr-Ile-GIn-Asn-Cys-Pro-Leu-GlyNH; MpaYIQNCPLG-NH»
| J
Arg8-vasopressin AVP Cys-Tyr-Phe-GlIn-Asn-Cys-Pro-Arg-GlyNH; CYFQNCPRG-NH;
[ |
(Deamino-D-Arg®)-vasopressin dDAVP Mpa-Tyr-Phe-Gln-Asn-Cys-Pro-D-Arg-GlyNH, MpaYFQNCPrG-NH;
[ J
Insect diuretic hormone IDH Cys-Leu-Ile-Thr-Asn-Cys-Pro-Arg-GlyNH> CLITNCPRG-NH;
I | L1
(Deamino-D-Arg®)-IDH dDA-IDH Mpa-Leu-Ile-Thr-Asn-Cys-Pro-D-Arg-GlyNH» MpaLITNCPrG-NH;
[ J
(D-Arg®)-IDH DA-IDH Cys-Leu-Ile-Thr-Asn-Cys-Pro-D-Arg-GlyNH, CLITNCPrG-NH;
L | [
(Deamino-Arg®)-vasopressin dAVP Mpa-Tyr-Phe-Gln-Asn-Cys-Pro-Arg-GlyNH; MpaYFQNCPRG-NH,
[ |
NBD-derivative of B23-B30-human NBD-B23-30-HI Gly-Phe-Phe-Tyr-Thr-Pro-Lys-(NBD)-Thr GFFYTPK(NBD)T

insulin fragment

NBD: 4-chloro-7-nitrobenzo[1,2,5]oxadiazol.

performed at ambient temperature 22224Awithout active LIF detection. The BGEs were filtered through a Q46
cooling of the capillary. syringe filter (Millipore, Bedford, MA, USA) before use.
The second apparatus was commercial P/ACE MDQ
System (Beckman—Coulter, Fullerton, CA, USA), further
indicated as CE-MDQ, with multiwavelength spectrophoto- 3. Results and discussion
metric photodiode array (PDA) detector (190—-600 nm) and
Ar-ion laser-induced fluorescence (LIF) detector (excitation 3.1. Selection of separation conditions
wavelength 488 nm, emission wavelength 520nm). The
fused silica capillary with outer polyimide coating as well The strategy of the rational selection of conditions in CE
as in IOCB device was internally uncoated, total length separation of peptides follows the general rules of selection
was 40cm and effective length was 30.2cm, with diame- of suitable CE separation conditiofz8,29] and takes into
ters 75um 1.D. x 360pum O.D. The temperature was set at account the specific peptide properties. The specific proper-
25°C with liquid coolant continuously circulating around ties of peptides result from their primary structure—number
the capillary. and sequence of the linked amino acid residues. The struc-
The new capillary was gradually flushed with water, 0.1 M ture determines the electric charge, size (relative molecular
NaOH, water and BGE, each wash for 5min. Finally, the mass), shape (conformation), hydrophobicity and specific
capillary was conditioned by a 20 min application of the binding capability. From the structure of peptides also their
high voltage to equilibrate the inner surface and to stabi- ionogenicity is deduced, which determines whether CZE or
lize electroosmotic flow. Between runs under the same con-MEKC can be used for analysis of given peptide sample.
ditions, the capillary was rinsed with the BGE for 2min. CZE is used for analysis of ionogenic peptides and the sep-
Prior to any change of the BGE the capillary was rinsed aration is based on differences in electrophoretic mobilities,
with 0.1 M NaOH for 5min and then repeatedly stabilized. which are determined by charge, size and shape of peptide
The separation voltage was in the range 10-20 kV. The sam-molecules. MEKC is used for analysis of non-ionogenic
ples were injected with pressure 5-10 mBar for 5-15s. The peptides; the separation is based on their different hy-
samples were dissolved in deionized water or in BGE and drophobicity.
their concentrations were in the range 0.005-1.3mg/ml for  The selection of the composition of the BGEs includes
UV-absorption detection and 10-1000ower for CE with buffer components type and concentration, pH and takes into
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account the request for chemical and temperature stability Table 2
and biological activity of analyzed peptid{é&i)]. Effective Effective electrophoretic mobility and differently expressed purity degrees

. of peptides determined by CZE in home-made CE-IOCB device and in
charges of peptides are strongly dependent on pH #ad p commercial CE-MDQ device with UV-absorption detection (206 nm) in

of ionogenic groups of amino acid residues present in pep- gge composed of 100 mM #PQ,, 50 mM Tris, pH 2.25
tide chain. Analyzed peptides contain ionogenic groups—all

except onex-NH3™ group of N-terminal of peptide chain
(average K4 8.0), four of them guanidium of arginine Analyses in CE-IOCB device

Peptide mer (L0°m2V—1s1) Py (%) Pa (%) Pca (%)

(average [a 11.2) or hydroxy group of tyrosine (average  ©T 116 956 950 94.5
Ka 10.0) and form cyclic structures by disulfide bridges of dot 0 933 897 89.3*
PRa LU n cy y dag AVP 233 941 901 915
cystine. The relative molecular mass of nonapeptldes was gpave 127 95.1 96.9 96.4
around 1000. The pH dependence of effective charge was IbH 24.5 423 28.6 26.7
calculated with the earlier developed computer program dDA-IDH 13.4 66.7 69.3 68.4
Nabamfo[31] using the above given average values Kfp dAvP 12.6 920 899 89.3
DA-IDH  24.4 70.8 52.9 48.2

of ionogenic groups. The program is based on mathematical
model of acid—base equilibrium of general ampholyte. The Analyses in CE-MDQ device

effective charges of ionogenic peptides reached valks 2\-/'-P 12'; 2?3 gg'g 28'3

or +2 elementary charges in the whole acidic pH range. i i ' '

Some peptides behaved as weakly negatively charged infhy, = e oo T i reiave peak ares and relaive
strongly alkaline BGE, .V.VhICh Was, not SUItable, for these Ee?ksiorrected area, respectiveply; *): ?)ur}ty degre‘;s of dOT obtained
peptides due to the lability of cystine bond at high pH. In fom mEkC analyses.

conclusion, ionogenic peptides were analyzed by CZE as

cations in acidic BGE. The pH dependence of the effective _ - _
charges of analyzed nonapeptides is depicteign 1 age electroosmotic mobility of the tris-phosphate buffer was

The solubility of peptides is given by their structure. 346X 10°° mz\(_l s™1. Peptides with two positive elemen-
The analyzed peptides were dissolved in deionized watert@ry charges migrated the fastest. Peptides containing tyro-
or BGEs. Solubilization in deionized water is advantageous Sin€ in the second position in peptide chain migrated slower
due to the possibility to apply the same sample solution for than peptides with other amino acids in this position and
CE separations in different BGEs and in addition the con- the same total positive charge, obviously due to Iarger size
centrating effect is utilized. On the other hand using BGE ©f their hydrated molecules. On the other hand peptide con-
as sample solvent ensures the constant separation condition&ining arginine residue in position 8 instead of leucine mi-
(BGE composition) in the whole CE experiment. grated fas?er than pep'tlldes with free N—termmal group, the

lonogenic peptides were analyzed by CZE as cations in Slowest migrating positively charged peptide had just free
acidic BGEs. The best results were obtained in BGE com- N-terminal group. The peptides with fluorescent label NBD
posed of 100mM phosphoric acid, 50mM Tris, pH 2.25, Were analyzgd by CZE in 0.5M acetic acid, pH 2.5, and
and with the applied voltage 10kV. The examples of pep- with the applied voltage 15 I§V. The examples of their elec-
tide CZE analyses are shown fiiig. 2 The effective elec-  trophoregrams are shown iig. 3 o
trophoretic mobilities of analyzed peptides in the above Non-ionogenic peptides with blocked or derivatized

tris-phosphate BGE are presented Table 2 The aver-  ionogenic groups were analyzed by MEKC in alkaline
BGE—20 mM Tris, 5mM HPQy, pH 8.8, with micellar

pseudophase formed by an anionic detergent sodium do-
Yy decylsulfate, sed-ig. 4 The applied voltage was 20kV.
2 - - - dDA-IDH In all systems symmetrical peaks were obtained without
any shoulders and with high separation efficiency in short
times. All analyses did not take more than 7 min. The num-
ber of theoretical plates/meter was in the range 80°
to 3 x 106.
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3.2. Determination of purity degree

Effective charge [e]

The purity degrees of the crude synthetic or semisyn-
thetic peptide preparations after HPLC purification were
determined. Standards of synthesized peptides were not
T T T T T T T T T T . . . . .
0 2 4 6 8 10 12 14 available. Peptide purity and peptide content in the sample
pH can be quantified by several ways: (i) relative peak height,

Fig. 1. The pH dependence of the effective charge of analyzed neurohy- Ph(i) (1), (ii) relative peak aredRa (i) (2), and (iii) relative
pophyseal peptides. For peptide abbreviations Tese 1 peak corrected are®ca(i) (3), of the UV-positive peaks

1
=N
1
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Fig. 2. CZE analyses of derivatives of hypophyseal neurohormones: (A) (deamifipvasppressin, 0.40mgmi; (B) (deamino-D-Ar§)-IDH,
1.15mgmt?; (C) (D-Arg®)-IDH, 1.0mgmi?; all three analyses performed in CE-IOCB device, current 48/0njection 10 mBarx 5, (D) oxytocin,
0.95mgmt?, in CE-MDQ device, 69—-7Q1A, injection 7mBarx 5s. All analyses performed in BGE composed of 100 mkPE; 50mM Tris, pH
2.25; applied voltage 10kV; (1) main synthetic product) (ron-identified admixtures.

for i-th component: hand analysis of peptide with low purity degree and with at
h(i) least three major impurities is shown in electrophoregram of

Ph(i) = — i=1...n 1) (deamino-D-Ar§)-insect diuretic hormone iffig. 2B. As
2 h() follows from the above definitions, the most exact charac-
. AQ) teristic of peptide purity is the relative corrected peak area.
Pa(i) = Sap Tt ) Sometimes other, the simpler ways of purity evaluation,

relative peak height or relative peak area, can be used, par-
Pen(i) = Ac(d) i " 3) ticularly in the cases when the peaks of sample components
cA > Acd) are uniformly dispersed and their migration velocities are
" ) _ . _ not too different. The comparison of differently expressed
whereh(i) is height of thei-th peak,A(i) is area of the-th purity degree is demonstrated on (D-Aydnsect diuretic
peak andAq(i) is corrected area of thieth peak, corrected  hormone inFig. 2C DA-IDH relative peak height dif-
peak area is peak area corrected with respect to migrationtgreq in around 20% against relative peak area and relative
velocity of the given peak; i.e. itis equal to peak area divided peak corrected area. As follows from the presented data,
by migration time of the given pealy is the number of  he getermination of purity degree depends on separation

sample components. _ conditions and mostly also on the way of its determination.
The values of differently expressed purity degrees are

presented in th@able 2 The values of purity degrees were 3.3, Sensitivity of detection

determined as averages of two subsequent analyses, which

differed less than 1%. Analyses of peptides with high 3.3.1. UV-absorption detection

purity degree are demonstrated by CZE of (deamind®Arg The most common detection of peptides in CE is
vasopressin iifrig. 2A and oxytocin inFig. 2D. On the other UV-absorption detection in the range 200—-220 nm, due to
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45 Fig. 4. MEKC analysis of non-ionogenic peptide, deamino-oxytocin,
1 1.15mgmt?, in CE-MDQ device with PDA detector, BGE: 20 mM Tris,
5mM HzPO4, 50mM SDS, pH 8.8, injection 5mBar10s, applied volt-
30 age 20KkV, current 69-71A, (1) main synthetic product, (2) peak of
7] electroosmotic flow marker,x) non-identified admixtures.
]
T
Cé 15 X as detector of radiation. The second one was based on
X multiple-wavelength detection realized by photodiode array
x/|x and deuterium lamp. Both detectors operated at constant
0 wavelength 206 nm. The characteristics of the detectors,
noise,n, response of the detectd®, signal to noise ratio,

0.0 2'5 5'0 7'5 10.0 R/n, detectability of substance), and sensitivity of de-
’ ’ ' ’ ’ tector, S were compared. The sensitivity of detector was
(B) Migration time [min] calculated as the ratio of response of detector and concen-

Fig. 3. CZE analyses of fluorescence labeled peptides in CE-MDQ device tration of anaIyteS = R/c. The deteCtablhty of substance

with LIF-detection: (A) NBD-B23-30-HI, 0.05mgmt; (B) NBD-HI, was determined as treble of noise divided by sensitivity,
0.5pg mi~2. Analyses performed in BGE composed of 0.5M AcOH, pH D = 3n/S. The values of the above characteristics of single
2.5; injection 10mBarx 5s; applied voltage 15kV; current 20—2A; wavelength detector (CE-IOCB) measured with oxytocin
(1) main synthetic product;x) non-identified admixtures. and Argg-vasopressin are presentedTmbIe 3and for PDA

detector in CE-MDQ device ifable 4 The values were
the absorption of peptide bond CO-NH in this short wave- determined as averages of two subsequent analyses with
length UV region. The background electrolytes (BGEs) maximal difference 2% in response of the detector. The
should not absorb light significantly in this range in order ratio R/n of the oxytocin and Arg-vasopressin was slightly
to prevent the decrease of the signal of analjig¢s higher in PDA detector. The detectability of substances

In this work two different UV-absorption detectors were copied with small deviations the increase Rfi in PDA

tested. The comparison was performed from the analy- detector.
ses on new synthesized nonapeptides by CZE in acidic The influence of BGEs absorption on detector sensi-
tris-phosphate buffer, pH 2.25. The first absorption detector tivity and detectability of substance was investigated by
used high-frequency excited iodine discharge lamp with CZE of oxytocin and Ar§-vasopressin, performed in tris-
emission at 206 nm and UV-sensitive silicon photodiode phosphate buffer and acetic acid-based BGEs, respectively.

Table 3
The characteristics of single wavelength (206 nm) UV-absorption detector of CE-IOCB device determined from CZE analyses of peptides in BGE
composed of 100 mM §POy, 50 MM Tris, pH 2.25

Peptide ¢ (pmol dm3) R (mV) RIn S(Vmol~1dm?d) D (umol dm3)
oT 89.1 64.0 89.0 717.7 3.00
AVP 84.4 141.8 197.3 1680.6 1.28
dDAVP 1036 658.5 916.4 635.4 3.39
IDH 329 181.8 253.0 553.5 3.89
dDA-IDH 818 300.9 418.7 367.7 5.86

c: Peptide concentratiorR: detector responsey: noise, average value of noise was 0.72 n®/;sensitivity of detectorS = R/c; D: detectability of
substancep = 3n/S.
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Table 4
The characteristics of the UV-absorption PDA detector (operating at 206 nm) of CE-MDQ device determined from CZE analyses of peptides in different
BGEs, BGE |: 100mM HPQO4, 50 mM Tris, pH 2.25; BGE II: 0.5M acetic acid, pH 2.5

Peptide BGE ¢ (mmol dni3) R (MAU) RIn S (AU.mol~1dn) D (pmol dm3)
oT | 0.85 43.8 1093.2 51.4 2.34

1l 0.91 16.4 859.2 18.0 3.18
AVP | 0.92 67.2 1675.6 72.9 1.65

1l 0.86 24.6 1285.8 28.4 2.02

c: Peptide concentratioriR: detector responset. noise, average value of noise was 0.04 mAU for BGE | and 0.02mAU for BGE: Isensitivity of
detector,S = R/c; D: detectability of substance) = 3n/S.

Table 5
The characteristics of the UV-absorption PDA detector set to 206 nm and LIF detector (488 nm/520 nm) of CE-MDQ device determined from CZE
analyses of peptides in BGE composed of 0.5M acetic acid, pH 2.5

Peptide ¢ (mmol dni3) R (mAU) R/n S (AU.mol~1dm?) D (pmol dm3)
Analyses with UV detector
NBD-HI 629 2.77 184.7 44.1 1.02
NBD-B23-30-HI 72.9 8.57 571.1 11.7 3.83
Peptide ¢ (pmol drm3) R (MRFU) R/n S (RFU.mol 1 dn) D (pmol dmi3)
Analyses with LIF detector
NBD-HI 5.09 505.7 136.6 99331 0.112
NBD-B23-30-HI 0.89 629.1 169.9 706590 0.016

c: Peptide concentratiorR: detector response): noise, average value of noise was 3.70mRFU for LIF detector and 0.02mAU for PDA detector;
S sensitivity of detectorS = R/c; D: detectability of substance) = 3n/S.

The acetic acid absorbs more light, the peaks were smaller530-534 nm in pH 3—-82]. Labeled human insulin is nec-
and noise was also lower. The value of the noise in tris- essary for monitoring of interactions between insulin and
phosphate buffer was 0.0401 mAU and in acetic acid insulin-receptor at low concentrations in in vivo conditions.
reached 0.0191 mAU in Beckman CE-MDQ with PDA de- Consequently, LIF detector with Ar-ion laser (excitation
tector. The separation in acetic acid BGE was influenced at 488 nm, emission at 520 nm) was used for analyses of
by electromigration dispersion; the peaks were wide and NBD-derivatives of HI and its fragment. The electrophore-
non-symmetrical. The sensitivity of PDA detector decreased grams of peptide analyses in acetic acid, pH 2.5, with LIF
2.5 times in acetic acid BGE; the detectability was lower in detection are depicted iRig. 3. Whereas single peak was
comparison with tris-phosphate buffer in both equipments. obtained for NBD-derivative of B23-30 octapeptide frag-
On the other hand, the differences were not dramatic (seement of human insulin (seBig. 3A), several admixtures
Table 4 and acetic acid can be also used as BGE in CZE. have been found by CZE analysis of NBD-labeled human
insulin, as shown irFig. 3B. This indicates that the rest of
3.3.2. LIF detection fluorescent probe was not completely removed from the oc-
Laser-induced fluorescence detection is the most sensi-tapeptide fragment and it reacted with non-protected groups
tive detection in CE, its sensitivity is two or three orders of amino acid residues of desoctapeptide of HI. For LIF
higher than UV-absorption detection. On the other hand it detection the concentration of human insulin was 10 times
is necessary to derivatize peptides by fluorogenic labels. lower than for UV-absorption detection, for octapeptide the
Only peptides with aromatic amino acid residues of tryp- solution was diluted 1000 times due to too high signal in
tophane and tyrosine exhibit native fluorescence in the re-LIF detector. The main characteristics of detectors as well
gion 200-300 nm. The necessary condition for excitation is as the comparison of UV detectors are showrTable 5
UV-laser systems or multiphoton excitatipf. The detectability of substance is one or two orders better
In this work, the sensitivity of PDA and LIF detectors for fluorescence detection.
of CE-MDQ device were compared. Firstly, the deriva-
tives of human insulin and its B23-30 octapeptide fragment
with NBD label, NBD-HI and NBD-B23-30-HI, respec- 4. Conclusions
tively, were detected by PDA detector in CE-MDQ device
in 0.5M acetic acid, pH 2.5. Fluorescent probe NBD was CZE and MEKC proved to be powerful and useful tools
bonded ore-amino group of lysine B29, the excitation max- for fast and sensitive analyses of ionogenic or non-ionogenic
imum was at 475-478 nm and the emission maximum at derivatives of peptide hormones, oxytocin, vasopressin,
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