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Purification and Identification of a Novel ACE Inhibitory
Peptide Derived from the Mud Snail Bellamya
purificata by RP-HPLC/MALDI-TOF MS

XIA Shuhua WANG Zhang
Food Science School Southern Yangtze University Wuxi 214036 China

Abstract Bellamya purificata is one of mud snails in fresh water found in China. The purifi-
cation and identification of an angiotensin [-converting enzyme ACE inhibitory peptide ex-
tracted from Bellamya purificata hydrolysate are described. The peptide was purified twice
with semi-preparative reversed-phase high performance liquid chromatography RP-HPLC to
obtain an active fraction with an inhibitory concentration 50% IC,, of 43.5 pmol/L. The pri-
mary structure of the purified peptide was identified by the high performance liquid chromatog-
raphy/electrospray ionization mass spectrometry HPLC/ESI-MS and the martix-assisted laser
desorption/ionization time of flight mass spectrometry MALDI-TOF MS combining with the a-
mino acid composition analysis. Finally it was identified as a tetrapeptide and sequenced as
Lys-Glu-Ile-Trp KEIW  which has the common characters of ACE inhibitory peptide extrac-
ted from selfish muscle. The structure identification results from the two methods were also
compared in this study. The results from ESI-MS included a lot of information such as the to-
tal ion current chromatogram and ultraviolet scan spectrum. However the exact structure
could only be from the MALDI-TOF MS analysis in which the exact MS/MS spectrum could be
obtained. Furthermore the m/z measurement precision of MALDI-TOF MS was 0.000 1 and
much better than that of 0. 1 of ESI-MS.

Key words reversed-phase high performance liquid chromatography RP-HPLC electrospray
ionization mass spectrometry ESI-MS martix-assisted laser desorption/ioniza-
tion time of flight mass spectrometry MALDI-TOF MS  angiotensin [-converting
enzyme ACE inhibitory peptide Bellamya purificata
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Fig. 1 Sketch map of fragment peptide backbone and the nomenclature
1 4000 Waters 2690 Waters 996
Waters 4700 Proteomics Analy-
1.1 zer Applied Biosystems USA
1.1.1 1.2
1.2.1 RP-HPLC ACE
Proleather FG-F HPLC Waters™ 600
Sephadex Waters Lichrospher C,,  10.0
G-15 e mm x 250 mm 5 ym Hanbon Science & Technolo-
gy A 5% 0.05%
1.1.2 TFA B 80% 0.05% TFA
Waters™ 600 2487 0 ~5 min 100% A 5 ~20 min 100% A ~40% B

M32 Waters
Agilent

Agilent 1100
Waters Platform ZMD

20 ~30 min 40% B ~100% B 30 ~34 min 100% B
34 ~38 min 100% B ~100% A 38 ~43 min 100%
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A 3 mL/min 220 nm 24 h 6 mol/L
100 pL HCI NaOH
1.2.2 RP-HPLC ACE OPA
HPLC Waters™ 600
Waters Hypersil BDS-C; 2.1 Agilent ZORBAX Extend-C,, 4.0

mm x 150 mm 3 pm A 5%
0.05% TFA B 80% 0.05% TFA
0 ~5 min 100% A 5 ~20 min 100% A ~
40% B 20 ~ 25 min 40% B ~50% B 25 ~ 30 min
50% B ~100% B 30 ~33 min 100% B 33 ~35 min
100% B ~ 100% A 35 ~ 40 min 100% A 1
mL/min 220 nm 20 pL
1.2.3 ESI-MS
Waters Platform ZMD 4000
Waters 996

2.1 mm x 150 mm 3 pm

Waters 2690
Atlantis C,

A 0. 1% B
100% A 2™, 100% B 10 L
ESI + 3.88 KV
60 V 100 T 250 C
m/z 150 ~ 1000 700
v 2.6 mPa 4.2 L/h

1.2.4 MALDI-TOF MS
4700 Proteomics Analyzer Applied
Biosystems USA MALDI-TOF-TOF MS
4700 Explorer™ Software

0.5 pL MALDI
0.5 pL 0.5 g/L a-
-4- CCA 0.1% TFA +
50% 0.5 uL 0.5
g/L CCA
355 nm Nd YAG
20 kV m/z 100 ~
800
MS CID
100 ~3 000 6 000
1.0 ns
MS/MS CID
80%
7000 0.5 ns
De Novo Explorer
1.2.5
20 mg
5% SnCl, 5 mol/L NaOH 1 mL6
mol/L HCl 110 C

mm x 125 mm 5 pm A 20 mmol/L

B 20 mmol/L - -
1:2:2 0 ~25 min 100% A ~50%
B 25 ~29 min 50% B ~100% B 29 ~29.5 min
100% B 29.5 ~31.5 min 100% B ~100% A 31.5 ~

40 min 100% A 1.0 mL/min 40 C
262 nm Pro 338 nm
1.2.6 ACE
ACE ACE
IC,, 50% ACE
10 pL

20 uL ACE 0.1 U 1.0 mL pH 8.3

0. 05 mol/L 0. 3 mol/L NacCl
37 C 6 min 40 pL 6.5 mmol/L
hippuroyl-L-His-L-Leu

37 C 30 min 80 pL 1 mol/L

HCI 10 pL
RP-HPLC
ACE
ACE =
- x 100% /
Waters 600 HPLC

DAD Symmetry C, 3.9 mm

x150 mm 5 pm 12% 0.5%
1. 0 mL/min 238 nm
10 pL 30 C
2
2.1 RP-HPLC ACE
RP-HPLC
8 2
ACE 3 8
F8
8
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Fig. 2 Chromatogram of the peptides separated

by semi-preparative RP-HPLC
Column Lichrospher C,
mobile phase A 5% acetonitrile containing 0.05% TFA B
80% acetonitrile containing 0.05% TFA gradient elution pro-

10.0 mm x 250 mm 5 pm

gram 0 -5 min 100% A 5-20 min 100% A -40% B 20 -30

min 40% B -100% B 30 -34 min 100% B 34 -38 min 100%

B -100% A 38 -43 min

100% A flow rate 3 mL/min.
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Fig. 3 ACE inhibitory activity of fractions from
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F8
RP-HPLC 2 4
2 ACE
F8-2
0.02 mg/mL ACE 43. 8%
IC,, 43.5 pmol/L
2.2 HPLC/ESI-MS
F8-2 ESI-MS 5
6 F8-2
6 224.6 nm
280 nm
Phe Trp Tyr

mobile phase A 5%

further by semi-preparative RP-HPLC
Column Hypersil BDS-C; 2.1 mm x 150 mm 3 pm

acetonitrile containing 0.05% TFA B

80% acetonitrile containing 0.05% TFA gradient elution pro-

gram 0 -5 min

100% A 5 -20 min 100% A -40% B 20 -25

min 40% B -50% B 25 -30 min 50% B -100% B 30 - 33

min 100% B 33 - 35 min 100% B - 100% A 35 - 40 min
100% A flow rate 1 mL/min.
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F8-2 ESI-MS 7 M+H °
m/z 575.4 m/z 597.3 RP-HPLC
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Fig. 7 ESI-MS spectrum of fraction F8-2

Column Atlantis C;g; 2.1 mm x 150 mm 3 pm mobile phase A 0.1% formic acid solution B acetonitrile gradient elution pro-

30 min

gram 100% A —100% B mass scan range m/z 150 —1000 analyser vacuum 2.6 mPa 2.6 x10 > mbar  gas flow rate 4.2 L/h.
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Fig. 8 Profile of amino acid compositions of fraction F8-2

a. acid hydrolysis b. alkali hydrolysis.

2.3 MALDI-TOF MS 10 m/z 371.445 4
ESI-MS 318.378 5 240.3056 ESI-MS
MAL- m/z <
DI-TOF-TOF MS 9 200 MALDI-TOF-TOF
F8-2 MALDI-TOF MS MS
F8-2 m/z 575.319 8
ESI-MS m/z <200 11-a
m/z 575. 4

11-b
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Fig. 9 MALDI-TOF MS spectra of a matrix and b fraction F8-2
CID off mass scan range m/z 100 -3 000 fixed laser intensity 6 000 digitizer bin size 1.0 ns .

m/lz

10 9-b m/z 575.3198 MALDI-TOF-TOF MS

Fig. 10 MALDI-TOF-TOF MS spectrum o

CID on precursor mass windows relative 80% resolution FWHM

LLu KLys E Glu W Trp 4

f m/z 575.3198 in Fig. 9-b

fixed laser intensity 7 000 digitizer bin size 0.5 ns .

LKE W KELW
4 4 L Leu I Ile 8
9 L Leu I Ile Ile
11-b 1 000
I 5x10°° 10
De Novo Explorer 574.3115 M+H °
10 574.3115 +1.007 8 =575.3193
12 575.319 8 8.7 x

1077
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