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Capillary zone electrophoresisell 4] organic modifier®4 isopropanolg& #H7}sle 7-9-2f AP =Y
4}29 sodium dodecyl sulfate(SDS)¢] F%eol we}x 4789 deoxyribonucleotides(dAmp, dGmp, dTmp,
dCmp) 9] F-elxe] mlx&= odg-g 7 A8t A 717l 60 um id. fused silica tubing(68.5cm Zol), 13+
A TF7) UV AR71(254 nm) 2 FAE] ok A9 oj5As 7317 el A2 zAde] o 8719

o) FAtel] mata H-2 kel v] A= of 32 A itk Ag Ao oshd 0.05 M SDS, phosphate, Tris2 74
ol Ate] 7h4 F& HelrE Mol Fal #e] A 808 &) H Felse Bl st oM dakg woptt

Abstract—The effects of the addition of isopropanol as a organic modifier and the effects of concentration
of sodium dodecy] sulfate(SDS) in capillary zone electrophoresis are discussed in terms of resolution using
the four deoxyribonucleotides of dAmp. dGmp, dTmp, and dCmp. The system is consisted of a 60 pm id.
fused silica tubing(68.5 cm column length), a high-voltage power supply, and an UV detector set at 254
nm. The effects of the eight different mobile phases on the column efficiency and resolution were compared
to find the optimum mobile phase. The experimental results showed that the mobile phase of phosphate/Tris
with 0.05 M SDS was most suitable for the separation of the components and the column efficiency(Number
of theoretical plates) and resolution were affected by the separation voltage.
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Table 1. Types of mobile phases used in this work

Mobile Na;HPO, NayB,0,10H,0 Tris Organic modifier SDS
phase no.
#1 0.01 0.006
#2 0.01 0.006 isopropanol, 1.0%*
#3 0.01 0.006 acetonitrile, 5.0%*
$#4 0.005 0.02
#5 0.005 0.02 0.05
#6 0.005 0.02 isopropanol, 0.5%* 0.05
#7 0.005 0.02 7 M urea 0.05
#8 0.01 0.006 0.05
*: by volume %
(unit=M)
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Algo)| A}4%F deoxyribonucleotides+= Pharmicia
Chemical Co.ol|*4] 73} 2'-deoxyadenosine-5'-mono-
phosphate(dAmp), 2'-deoxyguanosine-5"-monophosph-
ate(dGmp), 2'-deoxycytidine-5"-monophosphate(dCmp),
2'-deoxythymidine-5"-monophosphate(dTmp) o]t}. o]

d}o] A)erql SDS, Tris, $+3-4994) sodium tetraborate
and sodium phosphatex= Aldrich Chemical Co.9ll 4]
T4 5} 3 isopropanol3} acetonitrilet= Burdick & Ja-
ckson Lab. Inc.olA 743 Z1& o ojate] AAlgle]
AH--3tgict.
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Table 2. Effects of mobile phases on Number of Theoreti-
cal Plates(N)

Mobile Separation Number of Theoretical Plates(N)
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Fig. 1. Effect of concentration of isopropanol on resolu-
tion.
(0.01 M Na,HPO,/0.006 M Na,B,0;10H.O buffer,
38 kV separation voltage)

< @A Al sl Faheich T peake] A FAIZ)
2po)7} =231 747) 9] peak width7} 2k ¥ w7} £
Qe

Ry=2(T,— T.)/(W,+ W) @
3. gz 9 2@

2 Aol AMEEl 2E o]FAldl A AehH
22 £AE MR Wgken AFATe] WE £AE
dAmp<dGmp<dTmp<dCmp. Purineo]# 2} pyrimi-
dined] £% £+ nucleic bases$} nucleosidesel| 4 =
FRFAHT]. ol xF 4 HH ZRvIEIHS
ol A8} &&&A2ke A gri[10]. Purinese] AFA|
7te] pyrimidines Rt} 71 A& o] AellA L7}
37) w Folc}. 32} dAmp2} dGmpE dTmpe} dCmp
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#o] A gL At Y= B Wi EeE &
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organic modifier$ isopropanol& Al4-3 7% 7"
ofol| wpzta] Helxof oz dgE He] F3 9ok
Borate/phosphate bufferell isopropanole] % 7}=] 2] ¢

st H33F N2 19954 4%

phase voltage
no. (kV) dAmp dGmp dTmp dCmp
#1 15 36900 * * *
#2 99200 104600 * *
#3 86300 76100 * *
#4 59600 54300 37100 50600
#5 59500 31900 22600 25100
#6 60600 37500 * *
#7 37500 26000 * *
#8 116700 * > *
#1 30 26200 29800 * *
#2 91300 69400 97000 33000
#3 53500 46300 11700 31000
#4 41900 44500 8000 36100
#5 32900 31000 29900 45400
#6 57600 28100 36700 55100
#7 25500 22500 23500 33700
#8 90000 52300 * *
#1 38 23800 25900 * *
#2 34700 27500 76200 15800
#3 48100 35300 67200 33600
#4 30700 12400 6400 27500
#5 26700 30800 21900 43700
#6 35100 25600 30900 42500
#7 20200 10000 9200 31000
#8 15100 9800 29600 31000

*: coeluting peaks
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Table 3. Effects of SDS concentration on Number of
Theoretical Plates(N)

SDS concentrations

Components o G0e N 005 M 0075 M_ 010 M
dAmp 190400 80700 100700 43500
dGmp . . 87900 35200
dTmp  103700° 26000* 117000 48300
dCmp , * 159000 62700

*: coeluting peaks(dGmp-+dTmp+dCmp)
(Separation voltage=10 kV)

Isopropanol®] ko] Z7}3te) wheld EAES Ags) A
ZA A AEE Zr}A)7)5 ek BAAY S22
722217171 W Eelel.
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0.01 M Na,HPO<2} 0.006 M Na,B,0;10H,02] $t38-f
o] #7}g SDS =9 ¥ $l+= 0.008-0.1 Mo]c}. SDS9)
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§70¢) peakoll thall+] o) Bt Alktstadch v
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Fig. 2. Electrophoretic separations of deoxyribonucleoti-
des.
(0.075 M SDS in 0.01 M Na;HPO,/0.006 M Na,B,0;
10H,0 buffer, 10 kV separation voltage)

Zlo] Ago) £ 73 ) 22} 0.1 M SDSFER
F7 g ahebA A FAI7ES) AR A A o) Evbrrt
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AL AEE W B4 U ksl A7)A H=
Joule heating©. 2 3¢} %7} Z7}8ly A o 21
= 98 B840 2 A 7]R] E3l7] wjFolvt 53
AFA17r0) 71 mononuleotidesol] o) &) 4= base E=
nucleosideol] Bl#{4] o]aig A o] F=ejAA =}
el AFse T 2= F7IR QA olFAY
Her) asted e &35} 23 o] Yo 2%
Tl FAE g o] BheE At B &

Z7)1= SDSe CMCE Z7)4]7]1 o]&= SDS ¥5 &
7171 A& Ak SDS 271 0.1 M o]
Aol Hel mAF e AFvE dAEA ¢dor Fd
Aol 4 AP Aol rda] F= ksdrh @b SDSe]
FHA FEE 0075 Me)r, o] Azl 4702] mo-
nonucleotidesll o3 chromatograme] Fig. 20 v}t
slek. 719 peaks(dTmp, dCmp) & F-FH oz R
7} ®llrth SDS x4k #H3kA) A 4 4712] mononuc-
letide& #2271 A7} i) o] F £49 &
2] =2 7R3} $)8l4) organic modifier & 7}l 7 vt
ol5Ate] A& WA

3-3. o|&Ate| =MD} 2alHete FE

Table 14 R ups} o] A3l A}L&-%l 87 o)
Z4be] zAdo] veh} Qlo). $HE8-94 2 & sodium phos-
phate¢} sodium borate ¥+ Tris(trishydroxymethyl-
aminomethane)-2 & §3}9ic}. Isopropanol, acetonitri-
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Table 4. Effects of mobile phases on resolution(R)

Mobile phase  Separation
no. voltage(kV) Ry Re Ry
ﬁ 1 15 * * *
#2 3.64 * *
#3 271 * *
#4 140 1118 064
#5 480 1350 2.00
#6 2.57 * *
#7 1.68 * *
# 8 * * *
#1 30 1.27 * *
#2 3.18 1.71 0.67
#3 317 227 037
#4 163 7.76 091
#5 2.69 6.29 111
#6 1.63 4.00 0.80
#7 160 357 062
#8 047 * *
#1 38 1.67 * *
#2 2.17 1.67 0.92
#3 136 190 091
#4 1.88 8.00 1.10
#5 2.30 1.76 1.54
#6 1.20 1.50 1.00
#7 1.60 2.07 0.95
#8 1.33 0.74 050

R;=resolution between dAmp and dGmp
Rz=resolution between dGmp and dTmp
R;=resolution between dTmp and dCmp
*: coeluting peaks

Table 5. Effects of separation voltage on resolution(R)

R;
Pairs Separation voltage(kV)
5 10 25 30
dAmp/dGmp 1.20 1.94 3.82 4.02
dGmp/dTmp 1.19 1.38 * *
dTmp/dCmp 0.67 0.77 e b

*: partially coeluting peaks

**: coeluting peaks

(SDS concentration: 0.075 M)
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Fig. 3. Electrophoretic separations of deoxyribonucleo-
tides.
Mobile phase #5, separation voltage: (a) 15 kV,
(b) 38 kV
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E4sted 27l 2dl3e s AHLEI| = ok e
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