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Fig.1 Flow manifold for sequential injection on-line separation and preconcentration of protein
based on the silk fibroin mini-column

SP: syringe pump; HC: holding coil; MC: microcolumn packed with silk fibroin; carrier; deionized water; eluent: 1.0 mol/L NaCl.
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Fig.2 Recorded signals for BSA(A) and hemoglobin(B) in aqueous solution during the separation/

preconcentration and elution process
Sample volume; 2 mL; sample loading flow rate; 10 wl/s; eluent volume: 200 pL; elution flow rate; 15 pl/s;
BSA/hemoglobin concentration; 25 pg/mL; eluent; 1.0 mol/L NaCl.
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Fig.3 Dependence of adsorption efficiency of cyt-c Fig.4 Effect of NaCl concentration( ionic strength )

on the sampling flow rate on the elution efficiency of cyt-c
Sample volume: 2 mL; eluent volume: 200 pL; Sample volume: 2 mL; sample loading flow rate ; 10 pL/s; elu-
elution flow rate; 15 pL/s; cyt-c concentration ; ent volume: 200 wL; elution flow rate; 15 pl/s; cyt-c concen-
5 pg/mL; eluent; 1.0 mol/L NaCl. tration: 5 pg/mL.
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Fig.5 Effects of eluent volume on the recovery and Fig.6 Peak shapes recorded for standard cyt-c solutions
enrichment factor of cyt-c during the online preconcentration process
Sample volume; 2 mL; sample loading flow rate ; 10 pL/s; elu- Sample volume; 2 mL; sample loading flow rate ; 10 pL/s;
tion flow rate: 15 pL/s; cyt-c concentration: 5 pwg/mL; eluent: eluent volume: 200 pL; elution flow rate: 15 pwl/s; cyt-c

1. 0 mol/L NaCl. concentration: 5 wg/mL; eluent; 1. 0 mol/L NaCl.
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Fig.7 Recorded peak shapes for 9 successive Fig.8 SDS-PAGE electrophoretogram
operations Lanes: 1: marker; 2; 150-fold diluted human whole blood with 50 pg/mL
Sample volume: 2 mL; sample loading flow cyt-c; 3 and 4: the effluent and eluate respectively after sample 2 passing

rate; 10 pl/s; eluent volume: 200 pL; elution through the micro-column; 5: a cyt-¢ solution of 500 pwg/mL; 6: 150-fold
flow rate: 15 pl/s; cyt-c concentration: 5 pg/ diluted human whole blood without cyt-c; 7: the eluate after sample 6

mL; eluent; 1.0 mol/L NaCl. passing through the micro-column.
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Adsorption and Separation of Cytochrome c¢ on Silk Fibroin

CHEN Ming-Li, YAN Xiao-Rui, WANG Jian-Hua "
(Research Center for Analytical Sciences, Northeastern University, Shenyang 110004, China)

Abstract Selective adsorption of cytochrome ¢ using silk fibroin as adsorbent was observed under certain ex-
perimental conditions. A novel separation and preconcentration approach for cytochrome ¢ was thus developed
via a silk fibroin packed micro-column in a sequential injection system. The entire process of separation and e-
lution was monitored by spectrophotometry at 410 nm. At pH 5.6, cytochrome ¢ in 2 mL of aqueous solution
at 5 g/ml were quantitatively adsorbed by the silk fibroin micro-column, and a NaCl solution of 1.0 mol/L
suffices the complete elution of the adsorbed cytochrome ¢ from the micro-column. An enrichment factor of 10
was achieved by fixing a sample volume of 2 mL and an eluent volume of 200 L. A linear calibration graph
within 1. 0—10. 0 pg/mL cytochrome ¢ was obtained with a detection limit of 0. 33 pg/ml and a precision
(RSD) of 2.5% (5 pg/mL, n=9). The practical applicability of this system was demonstrated by processing
human whole blood for preconcentration of cytochrome ¢, and the results were verified by assay with SDS-
PAGE.

Keywords Silk fibroin; Solid phase extraction; Cytochrome ¢

(Ed.: A, G)



