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An on-line frontal analysis HPLC system was developed to determine the unbound concentration of (S)-perillyl alcohol, an
potential anti-cancer agent, in human serum albumin (HSA) solution. The analysis was performed on a Develosit 100 Diol 5
(10 cm x 4.6 mm 1.D.) high-performance frontal analysis (HPFA) column. Sodium phosphate solution was used as the
mobile phase (pH 7.4, ionic strength 0.17) at a flow rate of 1 m¢/min. UV wavelength was set at 205 nm. A injection
volume of 600 ;¢ was chosen to ensure the compound eluted formed a zonal peak with a plateau. By Scatchard analysis,
it was found that the binding constant(K) and binding number(n) of (S)-perillyl alcohol to molecular HSA were 2.05 x 10°

[M], 0.00428, respectively.
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Figure 1. Chemical structure of perillyl alcohol. (a) S-POH (b) R-POH.
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Figure 2. Schematic view of high-performance frontal analysis.
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Figure 3. Effect of injection volume on elution profiles of 1.5 pM S-POH and 350 yM HSA mixed solution. (sodium phosphate buffer (pH=74,
1=0.16), 1 m¢/min flow rate, 205 nm UV wavelength, 50-800 p{ injection volume. at 37 °C)
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Figure 4. Relationship between peak height and injection volume of
mixed sample(HSA and S-POH) solution. (sodium phosphate buffer
(pH=7.4, 1=0.16), 1 m¢/min flow rate, 205 nm UV wavelength, 50-800 17
injection volume at 37 °C)
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Figure 5 Chromatograms of HSA and S$-POH with variation og S-POH
concentration. (HSA (350 pM), sodium phosphate buffer (pH=7.4, 1=0.16),
L mé/min flow rate, 205 nm UV wavelength, 600 40 injection volume at
37 °0)
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Figure 6. Correlation of peak height and S-POH concentration. (sodium
phosphate buffer (pH=7.4, 1=0.16), 1 m¢/min flow rate, 205 nm UV
wavelength, 600 1/ injection volume at 37 °C)
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Table 1. Result of Scatchard analysis with different concentrations of S-POH

sample no. "concentration Maverage peak height unbound drug bound drug r r/Cy
[mV] uM] [uM] [ M ]
1 S-POH (0.50 pM) 116.392 0.1489 0.3511 0.001003 0.006735
2 S-POH (0.75 uM) 193.487 0.2476 0.5024 0.001435 0.005798
3 S-POH (1.00 uM) 279471 0.3576 0.6424 0.001835 0.005132
4 S-POH (1.25 uM) 392.487 0.5022 0.7478 0.002136 0.004254
5 S-POH (1.50 uM) 501.792 0.6421 0.8579 0.002451 0.003817
“ concentration of HSA fixed to 350 M.
™ term of average peak height : 5.69 . 6.09 (min)
AY AAASES B9 HAY] tE 2E AAmE 4 z Al
(DS ol83t] LUtk Table 10X zHzhe] Almef] thale]
P /s AXY BRE UG o AR A ()] B ATE QS DR AT Sysigon
2gshd Fig 73 e AEAES Qg 5 Atk AF viia ZAEEYEAH A7e Aol ZAEgUH

F(K)E 205 x 10° [M'Jo] 2, ©¢] HSAo| ul3t S-POH] #
3 929 )= 000428293, AT 0992703k

0.010

0.008

r/C =-2.05r+0.00878

0.006

oM™

* 0.004

r/iC

0.002 ~

0.000 v T . .
0.000 0.00% 0.002 0.003 0.004 0.005

re

Figure 7. Scatchard plot for calculation of the binding constant between
HSA and S-POH.
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