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Abstract— The separation condition for five deoxyribonucleosides(dCyd, dUrd, dGuo, dThd, and dAdo) was determined
by the optimization developed in this work with RP-HPLC(Reversed-Phase High Performance Liquid Chromatography).
The method utilized the newly defined parameter, V,; and the relationship of retention factor and mobile phase composi-
tion. In a gradient-elution mode by changing mobile phase compositions, the composition and gradient time were deter-
mined in the stepwise-gradient mode. In this work, the binary systems of mobile phase(water/methanol) were applied. The
elution profiles were calculated by the plate theory based on the quadratic equation of retention factor, Ink'=AF°+BF+C. F
denotes the volume fraction of organic modifier in the mobile phase, while A, B, and C the empirical constants. The optimal
mobile phase was obtained by comparing the calculated results of the resolutions of the five components and the retention
times of last-eluting component(dAdo). The final result showed that the initial mobile phase was pure water, then after 7 min
the second composition of water/methanol, 81/19(v/v,%), was step-changed. In this case, the agreement between the exper-
imental data and the calculated values was good.
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o7} £43] &5t of gt Eelxe Mg 4 thRoi Aol sk
ol & A o) 5] FHe} A diFt HA3] o] FoiR{ ok 7
). AFAIZE Aol dead timeg 727F AF-2 A} (retention factor)
£ AMsle EE|=E ZAR EAZe AlFAdRle vl Ead)
A}(separation factor)®] kel W3LE ZA| sh= Ao] 7Pt FR34
o]z o] 54l Ak = 718wl aiA] WAl Hrl g4k A
£, B& 7802 &1 §7]-8-v 24 methanol, acetonitrile, tetrahy-
drofuran(THF) $-0] AH&-Sit}. o)FAbo] o)A £-A1Q] water-methanol,
water-acetonitrile $-2 AMJ-EA|¢]  water-methanol-acetonitrileol] 41 £)
AR5 Zol7t SIAIRT. o542 A she AP sle] 2
A AFAIZ ] g 358wl olste] o] Foix]A B
o} A= F A4k AP o2 HE oAt AL Y Y5l £
A=l W [4], ek’ FGEE 3] 2 A3 9y
(5]e] AR&Hrt. FRl= A {2} ol EAtell ijt A|F- mechanism
o i3 2l & o] 48h= uh[6, 71elch. E-8[6]ol 41+ deoxyribo-
nucleosides, &3 [7]o]4]+= phospholipid & ¥-2]3}7] $}5}e Al 71%]
AF= D4 (Snyder Eq., Langmuir Eq., quadratic eq.)& AR&-5}e] 2
USE F1E0T B ol5ak) 24E AT o599 24
of tigl sl ol PA H4d 5 9l wh oA o) BAk
9] A& WstAFe T840 (gradient mode)S- ¥ 85}1%]
ot A& -giZA ¥ (isocratic mode)el] vlEA - BjA7E, B}
e Fel =, tailingo] 2} 53 59 o) g}

¥ Aol AR FulgoizAdelA] AFYIE 9=
371 AEA 71E vhi e de] 2V, 2 AfdPe s Falo
o] 2| Ag-sidct. AYghe] AFAAE 71 & A33H= quad-
ratic equationS- A-8-3te] AFARLL} o] FAF 2A) 9] AA AT} Tho)
EouNE £EFAE ARG Eelxet BelA7RE vEew
A o]k AL AMBIH I o] FAA Ak} & U=}
SAE galshe o] £ 2§92 Zxolr}.

2. 0] =

t}Al 7§ deoxyribonucleosidesE Ha]3}7] $%F o] EA ] A
& water-methanol®] o] A #-A| 24 7+ A Bl tiF AFalAle} o] %
Al 248 Table 19 Vet glok. 249 AFARE chgalq)
25led A elgich

, Ve _Vm
k'= v (1)

k' & AFAA oY V2 BR8] AFHo] T V, & dead volume
o] .

0] A} o] FAN AL AFo B3] 2L Snyders)
log @A 2}& AHe S Haole Lungmuir $3o20e] 2 A

Table 1. Retention factors of deoxyribonucleosides in binary mobile
phases

Mobile phase(vol%) Retention factors(k')
Water Methanol dCyd dUrd  dGuo dThd dAdo

75 25 033 033 0.51 0.67 1.26
80 20 0.48 0.53 0.92 1.10 2.36
85 15 0.69 0.78 1.54 1.77 4.05
90 10 117 1.43 322 3.43 8.78
95 5 1.94 2.35 5.83 5.83 16.27
97 3 3.02 3.93 10.46 10.46 3041

HEBE H36H H2& 19984 45

Table 2. Empirical constants and regression coefficients of deoxy-

ribonucleosides
, In kK'=A+BF+CF Regression
Material A B C coefficient
dCyd 147 -0.15 0.0021 0.9951
dUrd 1.73 -0.16 0.0018 0.9927
dGuo 277 -0.18 0.0019 0.9942
dThd 273 -0.17 0.0019 0.9924
dAdo 3.85 -0.19 0.014 0.9937
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HPLC+= WatersA}2] 600E pump(multisolvent delivery system), 486
UV absorbance detector, U6K injector(2 mi sample loop, data acqui-
sition system-2- CHROMATE(Ver. 2.1, Interface Engyg AR2-3}%ic}.
Chromatographic column-2 uBondapak C,{(Waters, 10 um particle size,
3.9 mm X 300 mm)o k.

B A AH2E oA 7ER)e] EA-2- deoxyribonucleosides E
4] 2-deoxycytidine(dCyd), 2-deoxyuridine(dUrd), 2-deoxyguanosine
(dGuo), thymidine(dThd), 2-deoxyadenosine(dAdo)o] i 2E A8+
Sigma(St. Louis, MO, U.S.A)ell] 7413}l 0m], HPLC-grade®] &
£ AHgsled 1,000ppme] AA fA-E HES 50ppm R 343l
Fshsch. o8l LE ol 2RIET T AHESc). ol F
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QxS AlAksldc}. Dead volume(V,)S methanol 2cm*S F}=F 9]
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Fig. 1. Experimental determination of V,, ;.
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Fig. 2. Comparison of the experimental and calculated retention fac-
tors.
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Fig. 3. Separation of deoxyribonucleosides by RP-HPLC.
(solid line : calculated, dotted line : experimental)
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F 71wl AEEAl H4 Felxd e A& 5 ok

AIB7I%

A, B, C : empirical constants used in Eq. (1)
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a : empirical constant used in Eq. (4)
: the ratio between the volume of the stationary phase and
that of the mobile phase

€ : concentration of injected solute [mg/mi]

Cy : concentration of solute in Nth plate [mg/ml]

F : volume fraction of organic modifier in mobile phase

K : equilibrium constant

k’ : retention factor

N : number of theoretical plate

I : number of theoretical plate filled with solute at injection

R; : resolution of adjacent peak

A% : volume of mobile phase through the column [ml]

V., : dead volume [ml]}

Vi : corrected volume of mobile phase with changes of mobile
phase in step condition [ml]

Ve : retention volume [ml]

' : volume of mobile phase in one plate [ml]

v, : volume of the stationary phase in one plate [mi]
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