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Determination of tyrosine enantiomers by HPLC-CL with
precolumn chiral derivatization’
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Abstract Objective: To establish a novel HPLC—CL method with precolumn chiral derivatization for the determine of tyrosine
enantiomers, and to detect chiral substances in vivo and in vitro. Methods: The tyrosine enantiomers were separated
by HPLC with precolumn chiral derivatization and detected by chemiluminescence detector; the chromatographic
mobile phase, flow rate, column temperature and chemiluminescence conditions were investigated ; the established
method was used to analyze the tyrosine enantiomers in biological samples. Results: The chromatographic mobile
phase consisted of methanol and 0.01 mol * L' monopotassium phosphate solution ( 35:65, pH 6.0 ) , the flow
rate was 0.7 mL * min~', and the column temperature was room temperature. The chemiluminescence system was

composed of sodium hydroxide ( 0.15 mol * L") , luminol (4.0 x 10~ mol * L™ ) and potassium permanganate
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(4.0x 107 mol + L™"). Under the optimized conditions, the tyrosine enantiomers could be completely separated

( Rs>2.0 ) with the linear range of 2.5 x 107 ~3.2x 107 g+ mL™', and the detection limits of L— and D—tyrosine were

2.96x 10™ and 3.59 x 10 g+ mL™, respectively. Conclusion: The established method can be used to selectively

and sensitively determine tyrosine enantiomers.
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Fig. 1 Effects of concentration changes of three substances on relative

chemiluminescence intensity
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Tab.1 Effects of the volume fraction in mobile phase on

chiral separation of Tyr enantiomers

i ( methanol ) —0.01 mol + L™

WiRR S AW ( monopotassium £, /min {yo/min Ry
phosphate solution )
45:55 3.814 4.762 1.03
40: 60 6.105 7421 1.66
35:65 9426 12.063 2.24
30:70 21556  29.358 2.81
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RICAF TR BE . 5 I8 B 43 A i [a] | J3 B 25 0 H i o
XL 24 % GRS 1Y R i, % B EE -0.01 mol - L
Wl — BRI (35:65, pH 6.0) JH TiE— ik

W5E.
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Tab.2 Effects of the flow rate and column temperature on

chiral separation of Tyr enantiomers

i
(flow rate )/ tp/min  tp/min - R, ||[T/C tp/min  tp/min - R,
(mL-min™")
0.3 20.445 25.661 3.69| 15 10.612 14.531 243
0.5 12.693 16.079 3.12|| 20 9.864 12915 2.31
0.7 9426 12.063 2241 25 9.426 12.063 2.24
0.9 6.478 7.211 1.47]|| 30 8873 11.388 2.15
1.1 3912 4535 1.02)| 35 8447 10.876 2.09
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Fig. 2 Tyr enantiomeric chromatogram of luminol-potassium

permanganate
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Tab.3 The recoveries of Tyr enantiomers in

human plasma samples

PJlIEES bEA e [EEE
( XQLB%M: . (added )/ (found )/ (recovery )/ RZD/
enantiomer (%107 o i) (X107 o mL) % 0

L-Tyr 0.50 0.48 96.0 1.7
2.00 2.05 102.5 1.6
4.00 3.81 95.2 1.8
D-Tyr 0.50 0.47 94.0 2.3
2.00 2.02 101.0 2.1
4.00 3.75 93.8 2.2
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Tab.4 The recoveries of Tyr enantiomers in

mice plasma samples

Pom=N N =N NIE=S
ot T R (EN )
&S 3
Ko e fA (content)/ (added)/  (found)/ RSD/
. 6 6 6 (recovery )/
(enantiomer) ( x10°g+ ( x10°g- (x10°g- %
mL™") mL™") mL™") ’
L-Tyr 4.29 3.00 7.09 97.3 1.8
5.43 3.00 8.66 102.7 1.8
6.71 3.00 9.21 94.8 2.3
D-Tyr 4.20 3.00 6.97 96.8 2.0
5.36 3.00 8.52 96.8 1.9
6.63 3.00 9.16 95.1 2.5
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