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Abstract — DNA structure studies attract many interests in pharmaceutical, biochemical and medical disciplines. Among
them, base pairs play a vital role in biological information transfer. Therefore, they need to be analyzed in various ways
and the pair of guaninine and cytosine is the present analytical object. Separation of guanine and cytosine was researched by
Aspen chromatography simulator and HPLC(High Performance Liquid Chromatography) experiments. Aspen chroma-
tography simulation resulted in various chromatograms with changes of sample concentration, eluent flow rate and num-
ber of plate. The resolutions and yields of guanine and cytosine were calculated to obtain a best separation condition. C,4
HPLC column and water/methanol/acetic acid mixture(90/10/0.2) were used for separation of guanine and cytosine. HPLC
parameters(resolution and number of theoretical plate) were calculated under different flow rates and sample concen-
trations. Aspen chromatography simulation and HPLC experimental results were compared with fair agreement.
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Table 1. Simulation data for cytosine and guanine in ASPEN chroma-
tography batch simulation

Name Value Unit

Description

Flow rate 0.5~2.0 mL/min
Sample 025~1.0 gL
concentration
H, 25 cm Height of adsorbent layer
D, 0.46 cm  Internal diameter of adsorbent layer
E; 0.38 Interparticle voidage

N, (cytosine) 1000~10000
N, (guanine) 1000~10000
IP, (cytosine) 0.55
IP, (guanine) 1.05
IP, (cytosine) 0.3
IP, (guanine) 1.0

Number of plates
Number of plates
Isotherms parameter
Isotherms parameter
Isotherms parameter
Isotherms parameter

FAIRARE Table 19] oI ghell whe} AARALSIITH 11].

2-2. HPLC M2 Y x|

ABor] ALEE Tohd(Sigma, U.S. AT A EA (Fluka, U.S.A)S
W1 #Ql ZE|(0.22 um GVPP, Millipore, U.S.A)E 13} 345 7
71 & A g 24 ARSI, 0154 S 2= 7} methanol(J.T. Baker,
U.S.A), acetic acid(99.7%, JUNSEI, Japan)E ARE3IATE.

HPLC X 2= X (110A, Backman, U.S.A), UV &3] (783A,
Applied Biosystem, U.S.A), HoJ€] =3 %2](540-0247W, Young
Lin, Korea), ZORBAX 300SB-C18 column(4.6 mmx250 mm, Agilent,
US.AyS ARSI 18] o5 2718 $18) Ultrasonic Cleaner
(3210, Bransonic, USA) ARS3I3ATE
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Fig. 1. General chromatogram and definition of retention times (tg:
retention time, w: peak width and t,: dead time).
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Fig. 2. Chromatogram simulation results according to the increase
of sample concentration (flow rate=0.5 mL/min, sample con-
centration range=0.25~1.0 g/L, first peak is cytosine, second
peak guanine).
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Fig. 3. Simulated chromatograms according to the increase of flow
rate (sample concentration=0.5 g/L, flow rate range=0.5~2.0
mL/min).
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Table 2. Simulated resolution of cytosine and guanine according to
the change of flow rate in ASPEN chromatography

Flow rate Resolution
2.0 ml/min 1.9
1.5 ml/min 2.7
1.0 ml/min 33
0.5 ml/min 4.2

Sample concentration = 0.5 g/L, sample volumn = 100 pL.
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Fig. 4. Simulated chromatograms by changing number of plates (Np)
for cytosine (A) and guanine (B) with fixed other compo-
nent’s Np (fixed Np: 10000, sample concentration 0.5 g/L,
flow rate range: 0.5 mL/min).
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Fig. 5. Experimental HPLC chromatograms by changing sample con-
centrations and mobile phase flow rates ((A) flow rate=1.0 mL/
min, (B) flow rate=0.5 mL/min first peak is cytosine, second
peak guanine).
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Table 3. Experimental resolution and Number of Plates of cytosine
and guanine according to the change of flow rate

N
Flow rate Resolution - P -
Cytosine Guanine
1.0 ml/min 3.1 2800 4500
0.5 ml/min 4.8 6800 9500

wavelength =270 nm, sample loop = 100 pl mobile phase (water/methanol/
acetic acid ) = 90/10/0.5
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Fig. 6. Comparison of HPLC and Aspen chromatograpy simulation
under the conditions in Table 1; sample loop=100 pl, concen-
tration=0.5 g/L; (A) flow rate=1.0 mL/min, (B) flow rate=0.5
mL/min.
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