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Abstract: An approach for quantification of peptides by hydrolysis followed by reversed-phase liquid

chromatography ( RPLC) —stable isotope dilution mass spectrometry ( MS) is presented. The purities of all
the determined peptides were greater than 99% by using RPLC and over 90% detected by MS indicating
that the method was workable. The hydrolysis conditions optimized were 4 —6 h with 6 mol/L HCI at 150
°C. Two or more amino acids were chosen to ensure the accuracy of the determined results. The content
range of peptides was determined to be 62. 07% —88. 18% with the relative standard deviations less than
8% and relative errors less than 5%. Besides Phe Val and Ile which were commonly used for the analy—
sis of peptide contents Arg as another amino acid for peptide quantification can be chosen to enhance the
popularity of the method. In a word application of this method for direct determination of peptide content
can avoid the side effects in the derivatization of amino acids and the tedious operation in liquid chroma-
tography. This will improve the precision and accuracy of the method and provide an alternative for pep—
tide quantification.
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Fig. 1 A scheme of the stable isotope dilution mass
spectrometry method for peptide analysis

o AGYTAIVSHR
2 1
( 1)
99%
600
500 & a
400 |
D E
E 300?
200 &
we o
0:\\\l‘\l\\‘\l\\|\\|\‘\\|\‘|\\\
0 10 20 30 40 50 60
600
500 & b
400
=) E
= 300 F
E L
200 [
100 £ L_F//,_,__
0:\‘\.\\.\\\\.\‘I\\.‘\‘\.‘\.\\\
0 10 20 30 40 50 60
t/min
2 AGYTAIVSHR

Fig. 2 Chromatograms of a peptide sample
(AGYTAIVSHR) analyzed by HPLC
a. blank control; b. peptide sample.
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Table 1 Purity results of synthetic peptides determined

parameters of mass spectrometer

using RPLC and MALDI-TOF /TOF MS Amino Precursor Product DP/ CE/ EP/ CXP/
— — acid ion ( m/z) ion ( m/z) \ v \ \
Number Sequence M+H * Purities by Purities 3
/ Sequence RPLC/% by MS/% ]\zal 118 7 35 17 10 10
1 VVDSLEGDFK  1108.85  99.11 94.59 "CsVal 123 76 I 17 10 10
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Fig. 4 Effects of hydrolysis time on the hydrolysis
rate of peptides
Peptides: a. VVDSLEGDFK; b. AFAAGVDFGR; c. IVGFDLHSK.
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Table 3 Linear equations relative coefficients (+2) of amino acids and contents of synthetic peptides
Number Peptide Am'ino Linear equation 2 Con'lenl of Mean Re]alfve. average

sequence acid peptide /% content/% deviation/%

1 VVDSLEGDFK Val y=1.103x +0.065 0.991 69.36 71.84 3.45(n=2)
Phe y=0.997x +0.044 0.999 74.32
Lys y=1.072x +0.032 0.996 93.10

2 IVGFDLHSK Val y=1.071x +0.020 0.990 64.27 62.07 2.36(n=3)
Phe y=0.834x +0.097 0.993 61.10
Ile y=0.841x +0.062 0.994 60. 86
Lys y=0.982x +0.278 0.991 86. 62

3 AGYTAIVSHR Val y=1.072x +0. 006 0.994 81.54 83.04 1.69(n=3)
Ile y=0.908x +0.007 0.997 85.14
Arg y=1.332x+0.012 0.995 82.44

4 AFAAGVDLGR Val y=1.161x +0.032 0.999 64.17 66.98 5.20(n=3)
Phe y =1.000x +0. 068 0.994 72.20
Arg y=1.292x +0.036 0.992 64.55

5 VDDGNDLDAIR Val y=1.072x +0.006 0.994 89.93 88.18 1.51(n=3)
Ile y =0.908x +0.007 0.997 88.44
Arg y=1.332x+0.012 0.995 86.19

y: peak area ratio ( amino acids from peptide/"* C labeled amino acids) ; x: concentration ratio.
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