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Determination of hydroxyproline in collagenous proteins by high
performance liquid chromatography-mass spectrometry

XIA Jingen CHEN Bo YAO Shouzhuo
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of Education Hunan Normal University Changsha 410081 China

Abstract A simple rapid and accurate method for the determination of hydroxyproline in col-
lagenous proteins by high performance liquid chromatography-electrospray mass spectrometry
HPLC-ESI/MS was developed. After hydrolysis of collagenous proteins with hydrochloric
acid the hydroxyproline was separated on a Spherigel C, column using acetonitrile-0. 05% trif-
luoroacetic acid aqueous solution 5:95 v/v at a flow rate of 1.0 mL/min. Theanine was
used as the internal standard for the quantification. Hydroxyproline was identified and quanti-
fied by electrospray ionization mass spectrometry ESI-MS which was operated in positive
ion mode while the m/z 132 and m/z 175 ions were recorded in the selective ionization monito-
ring SIM mode. The peak area ratio of hydroxyproline to theanine versus the hydroxyproline
concentration was linear over a concentration range of 11. 7 — 117 mg/L for hydroxyproline. The
correlation coefficient was 0.999 3. The reproducibility and average recovery of the method
were 1.87% and 98. 85% respectively. The method has the advantages of easy operation with-
out derivatization less analysis time good precision and accuracy.
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Fig. 1 Structure of 4-hydroxyproline
HYP

2007-12-30
. Tel 0731 8865515 E-mail xiajingen@ gmail. com.
. Tel 0731 8865515 E-mail dr-chenpo@ vip. sina. com.



596- 26

T °* 1.2.2
HYP ESI
HYP HYP ESI* 40 ~ 300 u
PDAB 3.5 kV 25V 4.0V
0.5V 103 C 300 C
HYP 280 L/h 60 L/h
T SIM m/z 132 m/z
175
HYP 1.3
58.5 mg HYP 50 mL
36 1.17 g/L
200 nm 20.1 mg 50 mL
? 0.402 g/L
HPLC-ESI/MS HYP 11.7
7 29.25 58.5 87.75 117 mg/L
HPLC-ESI/MS HYP 80.4 mg/L
1.4
HYP 5
0.0520 g 6 mol/L -0. 5% 10
mL 110 C 24 h
2 5 mL
! 25 mL 0.45 pm
1.1 /
Waters 2695 Wa-
ters Micromass ZQ 2000 2
ESI AL204 - 2.1
MTN-2800D
M, HYP M,
L- =98.5% 131 m/z 132
L- =98. 0%
L- - - -0. 05% -
=98.0% L- 0.05% HYP 50 mg/L
=98.5% 50 mg/L 25 mg/L
=99. 0% 3
- -0. 05%
-0. 05%
Millipore Milli-Q Bedford MA 5:95 3
-0. 05% 5
1.2 - 195 3 SIM 2
1.2.1
Spherigel C, 200 mm x 4.6 mm
5 pm
-0. 05% 5:95 M,
1. 0 mL/min 10 pL M, 174 m/z

0.2 mL/min 175 3
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Fig. 3 Mass chromatogram m/z 175 of Fig. 4 SIM mass spectra of a hydroxyproline
I arginine and II theanine and b theanine
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Fig. 5 SIM chromatograms of a theanine m/z 175 b a real sample m/z 132 175
and c¢ the sample spiked with theamine m/z 132 175
1. hydroxyproline 2. arginine 3. theanine.
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