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Abstract — Reversed-phase high-performance liquid chromatography (RP-HPLC) was used to determine the equilib-
rium isotherm of single and multi-components of dUrd(2'-deoxyuridine), dGuo(2'-deoxyguanosine), and dAdo(2'-deoxy-
adenosine) of 2'-deoxyribonucleosides by dynamic method. The composition of mobile phase was 90/10 vol.% (water/
MeOH). With an increase in the injection volumes, the retention times were shorter and the peak shapes were triangle-
shaped, so Langmuir-type isotherm was assumed. The Langmuir adsorption parameters were estimated by PIM (pulsed-
input method), and the competitive Langmuir adsorption isotherm was further utilized. For the sample of the dUrd and
dGuo whose retention times were relatively short, the agreement of between the calculated value and experimental data
was fairly good in both single and multi-components, but for the dAdo, the last eluting component, some deviations
were caused by non-linear and non-ideal properties.
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Fig. 1. Chemical structure of dUrd(a), dGuo(b) and dAdo(c).
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B Ao AR 242 2'-deoxyuridine(dUrd), 2'-deoxyguanosine
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Table 1. Kinetic parameters of 2'-deoxyribonucleosides

D,, (m%sec) k(m/sec) D, (m?/sec)
dUrd 7.50x1078 1.07x107
dGuo 6.86x107° 7.01x107 3.17x1077
dAdo 7.01x1078 5.54x107
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10 m¥/molZ AIT}. o] #hS AR5l Table 1914 Hi= A3} 7
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Fig. 2. Comparison of retention time with injection volumes of dUrd,
dGuo and dAdo (5 mg/ml).
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Table 2. Parameters of Langmuir isotherm in ideal and nonideal models
Exp. dGuo
0.05 - dAdo Ideal model Nonideal model
= Cal. dGuo
a dAdo a(-) b (ml/mg) a(-) b (ml/mg)
2 0047 durd 411 0.1 415 0.21
s : dGuo 10.22 0.98 10.21 1.08
g 0.03 : dAdo 46.55 10.25 51.55 28.25
g :
5 :
E 0.02 §
g 785 o= A9 Aol7t EAIEITE dUrd, dGuoelM= 2ol
@] i =1 = 5
001 | BARGAT} & B AT AL Gk AN FAlslelE
- d\ vl At 2 AHSAATE, dAado2] A9 F 0 v
0.00 Y T ' T Y T Y T v T ' T Y %@ﬁ%ﬂ] 9’]<H ?—;} ga‘l:‘ 13_,] tallmg—— L]'E]"é I oi—‘ 0]/\01'_?_
0 10 20 30 40 50 60 70 _ D s
Time (min) So]7] wlel HgkT 2 Aol MLk WYRA S % WY
Fio 3.C on of th i ental and calenlated dafa of sinel Aol EEAAGATE 288l A2 ARt Adgks vl
ig. 3. Comparison of the experimental and calculated data of single -
B o ; ¢ ae w2 AASA k. mEkA, A A FA=RE

component dGuo (5 mg/ml) and dUrd (5 mg/ml) by PIM.

+ 5 mg/mlet 4 F971 0.020 mlY wf 97 Foko] Ao
=)= plateaw’} =] st AFAIRES A7) TE7] wiEell 2.5 mg/ml
2 FES U F959Z 0,005 miolA 0.020 mlE Z7HAFAA
AFAIRES A9ITE Fig. 20ME @52 AFAIREe] Wsks
10331 Q)r dGuo9} dAdoelA] Hi= vle} o] 291757} 0015 ml
o w7kA] ZFAIEe] w558 FHaslgint. o)Ret & FYY NI E
FehH A o= AFAIREE] 7HaFo] ASkARE, dUrde] 737
0.015 mP7H= $kekar 1R 39 F4538hA Aol 74t
St} o] dAdo, dGuoRth A& o 2 durd’| 1178e] S+
o] oketar ol g dellr YR AR EAAE S5t A4
ox wEy ZPow FUHE = 44 =] =7| e, dAdo,
dGuoKth TS99 7} ™ wAdF o] meks 7 9=t 859
o} 53, Fig. 3041 5l S7Htel uhet AlFARke] 748t
A ZF AR T3 g Al 7}-r |2F2] Fefelix] ot 74
ARRE7E 7HE AAkE 7HE REE, 913 3R] tailing S 7HA
=AY o7 v)AdYQ] Langmuir FE] 935 7= As B
01731 gle}. 53] dUrds} dGuo®ll BIs1A, dAdo®] ¥1=1014 tailing
o] AR A 0= et AE & 5 UG, dAdo7t 177l
ot Zslgatske] e F B4l vl A3, 17g8date] S
o] o]g ) AF 0% 7t Ao 7]Qlstttal A7kt
A oNA= 0,020 mie] AlEE 8 790141 2] dUrd, dGuo,
dAdo®] 9|3 FoFo 2 Langmulr g 7Pdsted mizl
T2 Telsith S5 mVETE 18sHA] ¢ o (ideal) R
oA PIME o]g3to] Hadd Ao miZvigE F3iqlct. wizls
T av W oA AR Y, K=ke/(1-) 02 731531
31, o] FEelA AlES] AFRAAL, k=t e TSI e 5
ol AFAITEE Ul He] FUFFRRE 4L AR AFAIRE
& kS SEto] kAl o] F Bl vk FelA e AlRAL, k
2 5190t} dUrd, dGuo, dAdo®] WiZI¥IS agke 72} 4.11, 10.23,
46.55% A1t vi/HSE bk 2713 10752 7FY31aL 2] (6)%
o] g3to] ARk AFAIR} AP ow AL AFARMY 22wt
A HEARRS FaEte] Teklth(Table 2). PIME &3l A2 52t
HPAZRE doj7 FEa9) A8k BlwsiS wl Fig. 300
A Hi= 713} 2o dUrd, dGuo B4 2 LAX]815IA]7F, dAdod]

AR ko ghs Zdste] AXkel 8E=2do] AddelM °* > §=
v} 2 AXE w7k BASE wl, 747 1073104, 701 X107,
5.54x10° m/secs ATt FUE SIS D= dHEAA (8)
oll ol 7.33x10°* m’/secs AUAIE k 9} viRZ A2 & 224
slo] Alkel GEA AFel 82 SE340] 2 LA W,
3.17%107 m%/secd] BAE S O*S",iE}(Table 1). °]& &3l PIM
< B3 92 SR WS A E518ks W, Ak o
|ET49 AFAIRe] AdgkEct ‘:]'i Aasto] FaE AL
NS QX RASIS FEAEHIT)
dUrd, dGuo®llA] EZ*E Syl Jﬂﬁﬂ uH7HL & Akg3to] Ak
SEIH T AFES wl$- & AXFK0L, dAdo®] Sl % PIM
o] At £ v A3u & At

43, Ch=o| BRImEA
S o] obd ERES] CHIRA TAS 2 3
oF FaIE > U AP

il o
ﬁ&t‘r. dUrd, dGuo, dAdoJ Al é’% %@6}01 Tk 2
S I
e %_La]s}oq chs} 5 x]]-ﬁ—/\] —g— H]ﬂ%]—‘}i\:]-. Table 30114

Table 3. The retention times of binary systems

Binary system (mg/ml) Retention time (min)

dUrd 5 dGuo 5 6.835 12.756
5 0.5 6.857 12.801
0.5 5 6.496 11.833
0.5 0.5 6.929 13.14
dUrd 5 dAdo 5 6.806 41.846
5 0.5 6.908 49.283
0.5 5 6.84 38.883
0.5 0.5 7.002 51.316
dGuo 5 dAdo 5 12.711 41.597
5 0.5 11.516 42.033
0.5 5 11.032 33.739
0.5 0.5 13.287 51.071
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Fig. 4. Comparison of the experimental and calculated data of dUrd
(5 mg/ml) and dGuo (5 mg/ml).
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Fig. 5. Comparison of the experimental and calculated data of dUrd
(0.5 mg/ml) and dGuo (0.5 mg/ml).
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Fig. 7. Comparison of the experimental and calculated data of dUrd
(5 mg/ml) and dAdo (5 mg/ml).
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Fig. 8. Comparison of the experimental and calculated data of dGuo
(5 mg/ml) and dAdo (5 mg/ml).
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Fig. 9. Comparison of the experimental and calculated data of dUrd,
dGuo and dAdo (5 mg/ml).
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