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Investigation on Interactions of Rutin and Chloramphenicol
with B-Cyclodextrin Using Capillary Electrophoresis
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Abstract The interactions of two medicines of rutin and chloramphenicol with 3-cyclodextrin
were investigated using mobility shift method by capillary electrophoresis. The size of the capil-
lary column was 37 cm x50 pm i. d. with an effective length of 30 cm. The running buffer was
a mixture of 25 mmol/L sodium borate and 100 mmol/L boric acid pH 8.6 . Effective mobili-
ties of the two medicines changed with altering the concentration of g-cyclodextrin. By nonlin-
ear least square fitting curve the inclusion constants of 98.5 and 1204 L/mol for rutin and
chloramphenicol were obtained at 25 C respectively. The inclusion constants at different tem-
peratures were determined from which a series of thermodynamic parameters were derived.
Experimental results show that an obvious relationship of mutual compensation between enthal-
py and entropy existed in these inclusion reactions. The most stable configurations of the inclu-
sions were calculated using MM2 force field and the results were well in agreement with the
experimental results.
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r Table 1 Electrophoretic mobilities of rutin and chloram-
0.004 - phenicol at different §-CD concentrations at 25 °C
B-CD / Mobility 10 *m?/ V- s
0.003 mmol/L rutin chloramphenicol
r 0 2.537 1.381
o002 L v v o 2 2.481 1.090
0.5 1.0 1.5 2.0 2.5 4 2. 441 1.040
#/min 6 2.411 1.019
2 8 2.387 1.008
Fig.2 Electropherograms of a mixture of chloram- 10 2.368 1.001
phenicol and rutin
B-CD concentrations a.8 mmol/L b.0 mmol/L. 1 1
Peaks 1. ethanol 2. chloramphenicol 3. rutin.
B-CD 98.5
B-CD 1204 L/mol 2
2 1 B-CD 12
16
2
Table 2 Comparison of inclusion constants obtained by different methods
Rutin Chloramphenicol
method K/ L/mol reference method K/ L/mol reference
Phase dissolution 262 13 cyclic voltametry 960 16
Thin layer chromatography 562 14 spectrophotometry 3097 17
Fluorimetry 275 234 15 this method 1204
Chromatography 100 12
This method 98.5
3.4
T AH AS AG
K In K /T 3
3 B-
Table 3 Thermodynamic functions of inclusion reactions between two medicines and g-CD
. -AH/ -AS/ -AG/ kJ/mol Regression
Medicine . .
kJ/mol J/ mol- K 293.15 K 298.15 K 303.15 K coefficient
Rutin 38.16 89.61 11.92 11.38 11.02 0.9967
Chloramphenicol 63.62 154.4 18.49 17.58 16. 88 0.9985
3 B-CD
AG

AG
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Fig.3 Structures of inclusion formed between
B-cyclodextrin and rutin a or chloramphenicol b
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Table 4 Minimum energies of two inclusion compounds and

their energy changes during inclusion kJ/mol

Energy B-CD-rutin B-CD-chloramphenicol
Estreren 44.18 34.49
Egena 272.37 198.42
Esireten-bena 23.83 18.98
Eorsion 152.61 114. 41
Exon1 4vow -542.94 -395.39
E, ,ypw 505.32 410.35
E crarge/pipote -29.13
El_)ipole/l_)ipole -86.65 -128.62
Erotal 368.72 223.51
AE -190.48 -218.70
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