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ABSTRACT. Capillary zone electrophoresis (CZE) which is highly efficient separation technique has
been domestically established having optimum detection sensitivity. By applying 20~-35kV of electric
potential to the narrow (50 pm i.d.) capillary tubing filled with running buffer, this technique can quickly
(<20 min) separate the small quantities of sample with high separation efficiency (number of theoretical
plates : 200,000~500,000). Factors affecting the separation efficiency and resolution in CZE were exami-
ned by analyzing adenine and catecholamine derivatives.
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Fig. 1. Experimental set-up of home-made capillary
electrophoresis system.

A7|A 5ol Mg AL Milli-Q AL
= (Millipore, Bedford, MA)-& £33l «4l%g}a)
ol &3 3 E& AHEdo Fusigr.

27174 W EBxl. 24P Ar|GFe AL
7171 Fig. 1ol viebd wish Zo] o] AgAlely
tiziedstd Az 717)e F8dA Hed A &
ARE Zlolt, Al2dleo)] 9l BE mAQte] Ay
H-FE52 Plexi-glass Axletel) o714 3z A
2] 7ol 4= ZAY power supplyelld Ve
e A5 FHAY £ YEE A QEHE
(interlock) #2& sk}

23k power supply(Model PS/EH 40R 25
CTZR, Glassman High Voltage, Whitehouse Sta-
tion, NDE =AJe| A4S A7 $ist] 4}
4-8kodch. Power supplyold vlee 28e W4
3 QARste 5mie] Lol Eo g el
2t} #2+ polyimide2 %4l fused silica 24
F(Polymicro Technologies, Phoenix, AZ) <tol4]
ol o1k EZAAZ FFW 7] 50 ymol, 97
o] 360 ym=EA HM Zolx 100cmeol3, detector
722 Zele 635cm o)k o] BA) JEL
FF3 301 @A v FYoE o L4
Holl gz A e}

¥-2)5= bandE-& model CV variable wavele-
ngth UV detector(ISCO, Inc., Lincoln, NE) <l 2§
&5 9dck. On-line detectors thE detectorol)
sl el Ehoh Heshe 2 AT
polyimide coating& W72, o] ¥4§ detectore]
optical beam¥™ align A[F12 23 ahsorbance cell
ZH AH-c) o] detectore TR beams] ali-
gnment?} "1+ 47 tiz}<t so] 9lc}k Detector
AN by AEE  integrator(Model SP4290,

Journal of the Korean Chemical Society



AR 2AZR A7 N2dde] 28 29 ¢4 221

Spectra-Physics, San Jose, CA)ol|4] =& o2
3t

MoIgE. Al&e 20~100 pg/mi2) FE2 2o
H9om, 4ol gl AgE Hr|FEsh=)
A3 g Xo|7)x steic) BAZ
229 Alg2 F]1L 4] }o)eo} 2i&t hydrostatic
F4E Adedl, olF ASHNE AB FQRe
BARE 15em HE Fo] o ARE FUBE
24 ) aje]d 2 of 5~50n/9) A8 &
o|7}7] ek Appendix FR).

A8 Fqle] Buvwt AEE FUY A
L& g gkl g 2 power supplys
AN 2@ o e PH20~3BkV)oz gl
FelE St YA Agle) B2 R R o of
Al AR 100 pA 0)37) HEE o). 2ASE
0.1M NaOHe} #7|9%< AHéshe 3498
9 2o oL A EE FUY F UEE AARsA
Aot

R -

Adenined} 1 REX B2 £2(. Charged =7
o4& adenines} adenosine, (—) A&EHE =3I iso-
mer el 3'-AMP9} 5-AMP, {(—) charge® 3~4
N MR Sl ADPe} ATPE H7lal gle] F4]o
237 St o2 AR pH, FAFe A
Ze] A7), running bufferd JE%)E Ao
24 Ao Pezhes dHFig 2).

Adenine®} adenosine®] ¥-2]7} pH 844 7%
3o, h3fde] oo w5} EA4u pHYL 85
o] 4 PpaAg A4 7ol ADPs} ATPS)
el5e] e MAFAek o] o 7}7Fe] peak2)
Tolee AHRY] Hile o|BdE AAHE Al
Table 1] vieph} lck. AMPS] o] 837} 20~45
A2 Fo 2E|5€ BT gloy ATPE
o| =7t vl e, o] A ATP} kA s)e]
+49 As2 449t

Ao)gE HAe] M7le} mobilityslel BA+ Fig.3
N A AAe 7|7 AR FAole 27}
MelR B2 retention timeo] BolAAl e} wiwd
Fig 444 running buffer?] 55 12 mobility2)
32 4B electroosmotic flows zeta poten-

Vol. 35, No, 3, 1991

G
d
g
£
2
06 2 4 6 8 10 12 14 16

Time, min
Fig. 2. Electropherogram of adenine derivatives with
UV detection (200 nm) on a 50 pm-i.d. capillary : 20
mM sodium borate-boric acid (pH 8.0) ; separation
potential, 22 kV : a, adenine ; b, adenosine ; ¢, cyclic-
AMP: d, 3-AMP ; e, 5“AMP : f, ATP; g ADP.
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Table 1. Number of theoretical plates (NTP) of capil-
lary zone electrophoresis adenine derviatives

£{min)* W {secy NTP®
a adenine 5.66 24 107038
b adenosine 7.55 36 87720
¢ cyclic AMP 7.99 24 221046
d 3'-AMP 1105 24 422780
¢ 5-AMP 13.20 32 339360
f ATP(X) 14.68 150 19102
g ADP 15.59 6.0 133786
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Fig. 3. Relationship between migration velocity (re-

tention time) and applied voltages. Conditions of se-

paration are the same as in Fig. 2 except for the app-

lied voltages : W, adenine : D, adenosine : ®, cyclic
AMP: O, 3 AMP: a, 5-AMP ; A, AMP ; x, ADP
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Fig. 4. Relationship between migration velocity and
concentrations of running buffer conditions of separa-
tion are the same as in Fig. 2 except for the buffer
concentrations. Symbols are the same as in Fig. 3.
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Fig. 5. Relationship between hydrostatic injection

time and peak height of dopamine with 50 mM so-
dium phospate buffer (pH 7.4) on the 50 pm-id.-ca-
pillary.
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Tabie 2. Reproducibility of peak height and retention
time in dopamine separation with 50 mM sodium
phosphate buffer, pH 7.4 at 22kV voltage supply

Sample Peak height Retention time
Dopamine # 4 9
X 5.800 7.353
s 0.082 0.042
% RSD 1410 0.570
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Fig. 6. Electropherogram of catecholamine derivati-
ves with UV detection (200 nm) on a 50 pm-i.d. capil-
lary : 50 mM sodiumn phosphate buffer (pH 7.4) 3 se-
paration potentials ; A, 35kV ; B, 30kV: C, 22kV:
a, serotonine : b, dopamine ; ¢, epinephrine ; d, nore-
pinephrine ; e, catechol, f, L-DOPA. Arrows represent
the electroosmotic flow front.
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Fig. 7. Electropherogram of catechnolamine derivati-
ves with running buffer at different pH . A, pH 8.0
B, pH 74. Conditions of separation and symbols are
the same as in Fig. 6A. Arrows represent the elctro-
osmotic flow front.
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