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Collagen quantitation by detection of marker peptideswith
HPLC-MS
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Abstract: A method for quantitation of collagen was established by detecting marker peptide with high performance
liquid chromatography-mass spectrometry (HPLC-MS). Theoretical marker peptides were selected by sequence
comparison. Bovine collagen type I was digested with trypsin. Marker peptides typical for collagen type I were identified
with HPLC-MS. The relationship between the abundance of marker peptides and collagen concentration was established.
The results show that GEAGPSGPAGPTGAR and the other 5 peptides showed high resolution during chromatographic
separation and high signal intensity during MS analysis. Peptide signal intensity and collagen concentration showed a good
linear relationship in the range from 0.1 to 3 mg/mL. Bovine tendon and collagen sponge were used as actual samples and

collagen contents were determined as 90.2% and 93.4% respectively. Quantitation of marker peptides of collagen was a

feasible method to identify and quantify collagens in medical device research and development.

Keywords: collagen, quantitative detection, marker peptides, HPLC-MS
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*1 FIEfHESRKIREZIKERER

Tablel Selected candidate characteristic polypeptidesinformation

No. Polypeptide segments MH+ Z XC DeltaCn  Peak area (x10%)
P1 GPP*GPMGP*PGLAGPPGESGR 1 818.01 2 4.504 0.124 64
P2 GETGPAGPAGPIGPVGAR 1561.72 2 3.987 0.924 98
P3 P*GEVGPPGP*PGP*AGEK 1491.59 2 3.365 0.117 26
P4 GEAGPSGPAGPTGAR 1281.62 2 3.346 0.897 35
P5 GFSGLQGPP*GP*PGSP*GEQGPSGASGPAGPR 2 706.82 2 3.274 0.260 77
P6 GQAGVMGFP*GPK 1162.35 2 3.269 1.000 21
*hydroxylated modified position.
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Fig. 1 The extracted ion chromatogram and mass
spectrum of marker peptide GEAGPSGPAGPTGAR.
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Fig. 2 The MS/MS spectrum of marker peptide
GEAGPSGPAGPTGAR.
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Fig. 3 The extracted ion chromatogram of marker
peptide GEAGPSGPAGPTGAR. The -concentration
was 0.1, 0.5, 1, 2, 3 g/L from top to bottom.
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Fig. 4 The curve of bovine type I standard collagen
concentration and marker peptide signal intensity.
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Fig. 5 The extracted ion chromatogram and mass
spectrum of characteristic polypeptides GEAGPSGPA
GPTGAR in bovine tendon samples.

fE £ ik GEAGPSGPAGPTGAR # HU & 1 i &l
(Fl 6) Wl7E 45 SR I g2 v T A )5 A
TN 93.4% o I it A v R LR Y i R
1 000 LR HYP Jly 125 4, i858 11 Hyp
T80 9.3%, HYP B4 A i A 26 1 A R 50
e 10% 31, B Dt v 45 b i R AR 1
93.0%, 52 FERR L 153 BT AT A JE Jirt 2 11 5% ik
AL, S5 REH—3.

3 &%

Y ISR R A B A . MR
SE RS R TP RIS g R R R
J R FUBAR 0 h A SRR 22 RO T AR Ry )
M, s A 3 1) FE YRR £ 3 o E R B AR T
JRRE e R, AR RIRRIE 2 K B R R 1
PRSI B RPN, 7 — e VRS R N
KB EIME R (RSD=2.68%, RSD=3.89%).
E RIS A B Rl v i i 1 i, MR A
BIEEA S RN 90.2% M I 7 i 458 & ik R

http://journals.im.ac.cn/cjben

RT: 11.21 00 p—
~ MA: 655 065 465

100
o 80} 50
Q
[=]
e 0
s 60r 641.0 641.5 642.0
0
= mlz
2 40
=
=
 20F

10.66
0 1007 12.8313.5314.12 15.17

9 10 11 12 13 14 15 16
¢ (min)

& 6 R R B & & & % E % K
GEAGPSGPAGPTGAR 2Bl E Tt B fl— 4% FRig &
Fig. 6 The extracted ion chromatogram and mass
spectrum of characteristic polypeptides GEAGPSGPA
GPTGAR in collagen sponge samples.
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