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Abstract—To determine the separation condition for deoxyribonucleosides in RP-HPLC(Reversed-Phase High Per-
formance Liquid Chromatography), the optimization method used was from the relationship of capacity factor and mobile
phase composition. In gradient-elution mode by changing mobile phase compositions, the composition and gradient time
were determined in stepwise and linear-gradient mode from the relationship. In this work, the binary systems of mobile
phase(water/methanol, water/acetonitrile) were utilized. The elution profiles were calculated by the plate theory based on
the three retention mechanism of capacity factor. The calculated results showed that in the optimum separation condition,
the mobile phase of water/acetonitrile was maintained for 5 min as 93/7(v/v), then the composition was linearly changed to

91/9 for 5 min.
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Fig. 1. Solute migration in stepwise-gradient mode.
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Fig. 2. Solute migration in linear-gradient mode using Eq. (2).
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£ A A= oA 79 228 deoxyribonucleosides 2
Al 2-deoxycytidine(dCyd), 2-deoxyuridine(dUrd), 2-deoxyguanosine
(dGuo), thymidine(dThd), 2-deoxyadenosine(dAdo)e] = RE A|gi
Sigma(St. Louis, MO, U.S.A)ellA] 418453 2o, HPLC-grade®] =
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Table 2. Optimum conditions and resolution in stepwise-gradient mode

Table 1. Empirical constants and regression coefficients in Egs. (1)-(3)

Organic . . . Regression
modifier Eq. Material Relationship coefficient

MeOH (1) dCyd logk'=0.53 - 5.64F 0.9977

durd logk'=0.67— 5.27F 0.9933

dGuo logk'=1.08— 5.84F 0.9977

dThd logk'=1.08 — 5.29F 0.9902

dAdo logk'=1.51-5.74F 0.9963

- (2) dCyd k'=-0.27+0.11/F 0.9965

dUrd '=-0.4240.17/F 0.9999

dGuo '=-1.06+0.39/F 0.9992

dThd k'=—1.17+0.44/F 0.9999

dAdo '=-2.96+1.07/F 0.9997

(3) dcyd logk'=1.39F - 6.13F+0.57 0.9981

dUrd logk'=4.39F - 6.83F+0.77 0.9976

dGuo logk'=2.54F°- 6.73F+1.14 0.9989

dThd logk'=6.13F* - 7.46F+1.22 0.9984

dAdo logk'=3.25F* - 6.89F+1.59 0.9983

ACN (1) dCyd logk'=0.48 - 14.62F 0.9870

durd logk'=0.48 - 11.14F 0.9875

dGuo logk'=0.86 — 13.45F 0.9848

dThd logk'=0.88 — 11.48F 0.9940

dAdo logk'=1.32 - 13.66F 0.9916

@2 dcyd k'=—0.28+0.04/F 0.9932

durd k'=—0.37+0.06/F 0.9952

dGuo k'=—0.98+0.13/F 0.9878

dThd '=—1.02+0.16/F 0.9962

dAdo k'=—2.67+0.36/F 0.9894

(3) dCyd logk'=—57.82F -4.87F+0.10  0.9949

dUrd  logk'=—4.17F - 10.44F+0.45  0.9880

dGuo  logk'=72.56F° - 25.69F+1.33  0.9975

dThd  logk'=40.37F° - 18.30F+1.14  0.9996

dAdo  logk'=56.61F—23.21F+1.68  0.9995

23 =8 vpehd Zolr}. 2+ H$-9] 3 20lg 790-E Fig.3,4
@, ), (@ “eht Qlct. 8% $4% dCyd, dUrd, dGuo, dThd,
dAdogAle]n R, dCyde} dUrd®] 2] %, R dThd9} dAdo®]
=g vehic). sghe s} ol Erje| E el o] §7]8ulo] ahA]
0] 2L wxbgo] oFo] Mot HA AREYT) =7 R HA o
T2 Ao stepwise gradient© 2 6-73-0] AT Fofl 1-3%

Organic 1 mobile Gradient

2" mobile

Fig. no. Eq. modifier __phase(vol%) __time(min) phase(vol%) Riz Ras Ra Rs
Fig. 3 () R McOH 85/15 7 87/13 5.10 8.05 2.87 9.90
Fig. 3 (b) @) 86/14 75 88/12 442 8.38 2.00 10.11
Fig. 3 () ?) 86/14 7 89/11 6.18 1052 2.07 1130
Fig. 4 (a) a) ACN 95/5 6.5 96/4 210 6.55 3.83 9.01
Fig. 4 (b) 2) 95/5 6 94/6 217 3.93 2.26 6.21
Fig. 4 (c) 3) 95/5 6.5 96/4 5.43 7.04 3.75 9.57
Table 3. Optimum conditions and resolution in linear-gradient mode
. Organic 1 mobile Gradient 2" mobile
Fig. no. Eq. moiificr phase(vol%) time(min)  phase(vol%) Ry Ras Rs, R
Fig. 5 () e MeOH 81/19 15 80/20 211 434 2.01 6.85
Fig. 5 (b) 2 81/19 10 87/13 2.26 6.73 3.10 391
Fig. 5 (c) 3) 82/18 10 87/13 2.15 705 333 245
Fig. 6 (a) (€)) ACN 93/7 10 91/9 213 2.84 2.19 3.76
Fig. 6 (b) @) 94/6 16 89/11 221 3.41 211 3.80
Fig. 6 (c) G) 94/6 14 91/9 2.00 3.03 217 3.98
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Fig. 3. Elution profiles of deoxyribonucleosides in stepwise-gradient
mode. ' .
(organic modifier : methanol)
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(organic modifier : acetonitrile)
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Fig. 6. Elution profiles of deoxyribonucleosides in linear-gradient mode.
(organic modifier : acetonitrile)
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A,B :empirical constants used in Eq. (2)
a : empirical constant used in Eq. (14)
a; : slope of function Y,
: the ratio between the volume of the stationary phase and
that of the mobile phase

C,D,E : empirical constants used in Eq. (3)

: concentration of injected solute [ug/ml]

: concentration of solute in Nth plate [pg/ml]

: volume fraction of organic modifier in mobile phase
: equilibrium constant

: capacity factor

: capacity factor for pure water as mobile phase

: column length [cm]

: number of theoretical plate

ZOomm Rmo o
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T : number of theoretical plate filled with solute at injection
R, : resolution of adjacent peak

S : empirical constant used in Eq. (1)

v : volume of mobile phase through the column [ml]
V., Y. :cross point of function Y, and Y,

V.. : dead volume [ml]

Vi : retention volume {ml]}

Vo : volume of the mobile phase in one phase [ml]

v, : volume of the stationary phase in one phase [ml]
Y : function of solute migration

az=jolA 2xt

o : selectivity

SH&XL

1 : 1st mobile phase

2 : 2nd mobile phase

g : gradient mode

1 : linear gradient mode

#& A

£ =52 33t (Grant No. 971-1107-048-2)2] 2| el 2|3+ o

7 A,

775

#1286

. Snyder, L.R. and Quarry, M. A.: J. Lig. Chrom., 10, 1789(1987).

2. Kim, J.D., Row, K.H,, So, M. S., Polunina, I. A. and Larin, A. V.

H W

© © N W

11.
12.
13.

14.

J. Lig. Chrom., 18, 3091(1995).

. Row, K. H. and Lee, J. W.: Korean J. Chem. Eng., 14, 382(1997).
. Markowski, W. and Gotkiewicz, W.: Chromatohraphia, 25(4), 339

(1988).

. Row, K. H. and Larin A. V.: Korean J. Chem. Eng., 12, 442(1995).
. Row, K. H. and Larin A. V.: Korean J. Chem. Eng., 12, 512(1995).
L A5, HAoly), 245 T8, 7, 985(1996). '

gk, AN, =45 spsbEst, 35, 712(1997).

CAAE, 2735, A3 F3te, 8, 286(1997).
. Lee, Y.W., So, M. S., Lee, J. W., Chung, S.T. and Row, K. H.:

Korean J. Chem. Eng., 13, 578(1996).

Row, K. H. and Larin, A. V.: J. Chem. Eng. Japan, 28, 851(1995).
o134, A3 24i3}3l, 8, 403(1997).

Lee, Y.W,, Row, K. H,, So, M. S,, Polunina, I. A. and Larin, A.V.:
J. Lig. Chrom., 18, 3077(1995).

Polunina, . A., Choi, D.K., Row, K. H. and Larin, A.V.: Col-
loid J., 58, 805(1996).

HWAHAK KONGHAK Vol. 35, No. 5, October, 1997



