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The use of L-carbohydrates and their corresponding nucleosides in medicinal application has greatly increased. For example
L-ribose has been much in demand as the starting material for curing hepatitis B. High performance liquid chromatography
(HPLC) method was studied for the analysis of ribose and arabinose fractions from ion exchange chromatography (IEC).
Dowex Monosphere 99 Ca/320 resin was packed in |EC to separate ribose and arabinose under various operating
conditions. NHz and sugar HPLC columns were then used to analyze the fractions from the {EC column. Pulse input method
(PIM) was also used to measure adsorption isotherms of ribose and arabinose in the Dowex column and HPLC columns.
Experimental results and simulations by ASPEN chromatography were compared with fair agreement.
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Table 1. Conditions for Aspen Chromatography simulation

Values for Dowex  Values for sugar

Name Description ;
resin column colurnn
Flowrate Constant eluent feed rate 1 mL/min 1 mLfmin
et youme of material injected Iml 10 4L
volume
Hy Height of adsorbent layer 25 em 30 cm
Dy Internal diameter of adsorbent layer 2 em 08 cm
PDE Discretization method MIXED MIXED
Isotherm Adsorption model Linear Linear
L-arbinose 032  L-arabinose 0.558
IP1 Isotherm parameter

D-tibose  0.65 D-ibose  1.14
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2eldd

AP-1 AR OlLTBEAZ 30 mL S T 4R



Jeon, Y. J., Determination of Adsorption Isotherms and Separation of L-arabinose and D-ribose in Cation Exchange Chromatography and HPLC 33

AFATE SHREREVIZ 24 23 Fg 2A)%) Fig. 2(B)
2 L-amabinose 128, Dribose 18222 139t T AL
= 2E3] f8te Bl gol9 JIE JHE F ARS
343t 23¢ A3 m=ZntEao] Fig 3A)E 43
AA 5 #e7h €7 o} Fg. 3B)2 #FH Yk AP-1 §1)
B FTHE 30 mL o]LaPFAZE E Fo] F By
HA ggrowz AsHnh 3 By AN 2xE A59
T A, A%, Bd%, oA auFgd & 4
27l g E 2E= £23F W oltko). olfd o)
Aol G AP o] nBTAE 5] Y3l XK16 B
L ol 4T 25 E 50CE 31T o] 2 W3R 9 %% 50 mL
Z Z7islgon FYUds 1 mlLE gk 28y FAEAS)
Ho AE7t F& AAAEVZ 28 AT Fig. 49 o]
F AR £/ AAEAY. 258 20T 50T E ¥ glstd
Hl g A7 (Fig. 5) 50CoH O $& 2258 AJ) 43S
0.5, 1,2 mL/min2 |3}A|A £2]3 23} (Fig. 6A) 0.5 mL/min
A o] A FER) o) FFHE Al7ro] ZoIA 1, 2 mL/mink
O o 2 RYEE A9 o)L @59 %ol 70 mLY
74 %-(Fig. 6B) 1 mL/mino A 7+4 £& 2258 9L 4 A
THTable 2). £2) == Eq. 3)oll 93} AXHAT W, W7} FA)
4t EY X770 mL, 1 mL/minol A 713 £t

R= tpy g _ 2N 3)
G+ W2 W+ W,
300
250 4
200
£ 1m0 {
=
2 191 )
50
04
-50 : T T
0 5 10 15 20 2 30 35
Time(rmin)
120
100
80
£ o
=
5 .
g 0 ®
20
04
-20 T T T T T T
0 10 20 30 40 50 80
Time(min)

Figure 2. Chromatograms of L-arabinose(A) and D-ribose(B) with
increase of concentration in Dowex Ca resin column (temperature: 5
0T, bed volume: 30 mL, concentration range: 10~200 g/L, flow
rate: 1 ml/min, detector: RI, sample loading: 100 pL).
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Figure 3. Predicted(A) and experimental(B) chromatogram of L-arabinose
and D-ribose (temperature: 50°C, bed volume: 30 mL, concentration:
100 g/l L-arabinose and 200 g/L D-ribose, flow rate: 1 ml/min,
detector: RI, sample loading: 100 pL).
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Figure 4. Overlapped chromatogram of L-arabinose, D-ribose and
mixture in Dowex Ca resin column of 50 mL bed volume (temperature:
50C, bed volume: 50 mL, concentration: 100 g/l L-arabinose and
100 g/L. D-ribose, flowrate: 1 mljmin, detector: UV, sample loading: 1 mL).
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Figure 5. Comparison of chromatograms obtained under the condition

of 20C and 50C in Dowex Ca resin column (temperature: 20, 50°C,

bed volume: 50 mL, concentration: 100 g/l L-arabinose and 100 g/L

D-ribose, flow rate: 1mL/min, detector: UV, sample loading: 1 mL).
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Figure 6. Chromatograms of L-arabinose and D-ribose with change
of flow rate and Dowex resin bed volume; A: bed volume= 50 mL,
flow rate= 0.5, 1, 2 ml/min, B: bed volume= 70 mL, flow rate=
0.5, 1 ml/min.

Table 2. Effect of flow rate and bed volume on resolution

Dowex Ca resin

Flow rate(mL/min) Resolution(R;)

volume(mL)

0.5 0.67
50 1 0.53
2 0.31
0.5 0.79

70
1 0.84
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Figure 7. Chromatograms of L-arabinose and D-ribose from RI (A)
and UV detector (B) in NH; column (temperature: 70°C, sample
concentration: 100 g/L(A), 20 g/L(B), flow rate: 1 mL/min, sample
loading: 100 uL).
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Figure 8. Chromatogram of L-arabinose & D-ribose by sugar column
(temperature: 70°C, concentration: 12 g/l L-arabinose and 12 g/L
D-ribose, flowrate: 1 mL/min, detector: UV, sample loading: 10 uL).
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Figure 9. Chromatogram of L-arabinose & D-ribose in Dowex Ca

resin column and fractional analysis by NH, column (temperature:

70T, flow rate: 1 mL/min, detector: UV, sample loading: 1 mL).
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Figure 10. Chromatograms of L-arabinose & D-ribose in Ca’ resin
column (temperature: 50C, bed volume: 50 mL, concentration range: 40
~200g /L, flow rate: 1 mL/min, detector: UV, sample loading: 1 mL).
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Figure 11. Adsorption isotherm of D-ribose and L-arabinose
calculated by PIM equations in Ca’ resin column.
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Figure 12. Comparison of the chromatograms between experiment
and simulation.
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Figure 13. Chromatograms of D-ribose and L-arabinose in sugar
column (temperature: 70°C, concentration range: 12.5~200 g/L, flow
rate: 1 mL/min, detector; UV, sample loading: 10 pL).
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Figure 14. Adsorption isotherm of D-ribose and L-arabinose calculated
by PIM equations in sugar column.
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Figure 15. Comparison of chromatograms between experiment and
simulation.
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