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Fig.1 Determination of gradient delay of system
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Fig.2 Plot of (a) retention factors versus solvent content in mobile phase and (b) retention times versus
solvent content in mobile phase for 5 proteins on Symmetry 300 C, column. Cj, is the acetonitrile concentra-
tion in mobile phase
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Table 4 Retention parameters (a, ¢) of five standard proteins on Symmetry 300 C,; and CgHC column

Sl Symmetry 300 C,4 CyHC
Proteins a ¢ R? a ¢ R?
Cyt-c 396 -126 46 0.99984 3541 -11939 0.99986
Ins 2353 —74.67 0.99993 2283 -76.5 0.99993
Lys 5322 -151.65 0.99991 90.07 27224 0.99995
Tf 180.63 —498.62 0.99992 15331 —446.16 0.9998
Mb 55.78 -131.14 0.99996 18841 —469.52 0.99997
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T, A TIAE A R HR 224N T 5% , L HAE —A R 431% , HARHETE 2% LN,

FET O B B TR] (R v T, 43 B A5 PR DR L AL R A ESE B T, DL Symmetry 300 C, R, 5 Rk
#fEFE 17E Gral ~ Gra6 S5 FARANBESE I SE 20 85, Cyt ¢ Fl Ins, Lys #l Tf fEIXJLABERE T 285 H 0GB
B (HEEATR BN e AR R B T & A28k (& 3a FIE 3b) , S JURR AR (1 HLA — 2 1Y 4 B e 4
P, LR EAMEAGIE, RIGTHN o A e {H, 7T LA AT B AT B R 45 0F, CSASS #2451 5
FEATEIZSME PR G REE . K 3c JETERSE N 29% (0 min) ~31% (5 min) ~35% (10 min) ~
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Table 5 Experimental and predicted retention times of five standard proteins under Gra7, Gra8 and Gra9 conditions

Symmetry C,-Gra7 CgHC-Gra8 C,5-Gra9

EHEl
Proteins Exp Pre Err Exp Pre Err Exp Pre Err
('min) (min) (%) ('min) ('min) (%) ('min) ('min) (%)
Cyt-c 9.63 961 024 938 952 146 9.30 925 057
Ins 891 9.02 1.16 9.62 9.69 0.76 7.01 731 431
Lys 12.68 128 092 1037 1035 0.16 13.59 13.72 094
Tf 1333 1343 0.73 1053 10.64 101 14.67 14 .64 0.19
Mb 1583 1584 0.04 1235 1237 0.16 2049 2052 0.14

Exp: experimental; Pre: Predicted; Err: error.
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Fig.3 Chromatograms for five standard proteins on Symmetry 300 C, under different gradient conditions
(a)Gral; (b) Grad; (o) PRALBEEEBUNFEE ; (d) PRALEEEESCPRIGAL, 1. AMIAE C; 2. R, 3. /A TAR; 4. 7
BB S5 A,

(a) Gral; (b) Gra4; (c) Predicted result for optimizing gradient; (d) Experimental result for optimizing gradient. 1.
Cyt-C; 2. Ins; 3. Lys; 4. Tf; 5. Mb.
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Study on Retention Equation for Protein in Reversed
Phase Liquid Chromatography

DING Ling, DONG Jun, XIAO Yuan-Sheng, ZHANG Xiu-Li *, XUE Xing-Ya, LIANG Xin-Miao "
( Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China)

Abstract Study on the retention equation for protein in RPLC can contribute to optimizing gradient conditions
for protein separation. In this study, five standard proteins, insulin, cytochrome C, lysozyme, transferrin and
myoglobin were selected, and their retention time on three reversed-phase columns ( Waters Symmetry 300 C, ,
Waters Symmetry 300 C;, CgHC ) under six different linear gradients was obtained. According to nonlinear
curve fit ( CSASS software ), the retention equation for five standard proteins on three columns was
established. The regression coefficients of the 15 equations were all above 0.999 , indicating that the equation
could accurately describe protein retention behavior on RPLC mode. Based on the equation, retention time for
5 standard proteins under other gradient conditions was predicted, and the relative errors for each protein were
below 5% . This retention equation could be used in optimizing gradient conditions for protein separation on
RPLC, leading to rapid baseline separation of five mixed standard proteins within 20 min.

Keywords Protein; Reversed phase liquid chromatography; Retention equation; Predict; Optimization
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