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Iolation and Sequence A nalysis of A ngiotensin Converting Enzyme Inhibitory
Peptides in Chines RiceW ine

DA 1Jun', CHEN Shangwei', X IE Guang-fa’, L U Jun’, SHUA | Gui-larl,
QJ Xiao-hong , ZHAO Guang-ao’
(1 Testing & Analysis Center of Southern Yangtze U niversity, Wuxi 214036, Ching 2 Biotechnology School of
Southemn Yangtze University, Wuxi 214036, Ching; 3 Zhejiang Guyue Longshan ShaoxingWineCa , Ltd ,
Shaoxing 312000, China)

Abstract: Inhibitory peptides for angiotensin converting enzyme (ACE) were iolated from Chinese rice
wine by hollow fibre ultrafiltration folloved by colunn chromatogrgphy using AB -8 macroporous adomp-
tion resins Fractionsof the peptideswere purified on the TSK gel 2000 SV XL column using high per-
fomance gel filtration chramatography and on the symmetry C;3 colunn using sami-preparative reverse-
phase high perfomance liquid chromatogrgphy, regectively. Their ACE inhibitory activitieswere then
detemined Amino acid sequences of four bioactive peptides identified by MALD I-TOF-TOFM S and
LC - ESIQ-TOFM SwereVED GGV, PST, NT andLY, regpectively

Key words. Chinese rice wing, Angiotensin converting enzyme; B ioactive peptides Amino acid s~
guences High perfomance liquid chromatogrgphy; M atrix-assisted laser deoption/ionization; Time-
of-flight mass gpectrametry, Electrogray ionization, Quadrupole-time of flight mass gectrometry

[1-2]
Y- , (3- 6]
[7-8]
(ACE) to-son, - (MALD I-TOF-TOF-
MS) - - - (LC - ESIQ-TOFMS)
ACE 4
: 2005 - 10 - 28; : 2006 - 01 - 03
2002 ;2003 ( , 2003106)

(1958-), , , , Tel: 0510 - 85864482, E - mail: daihplc@163. can



4 : ACE 7

1
1.1
HL -2S , ; R-201 , ; CONSH.24
, BECKMAN , ; , (Sartorius) vivaflow 50; War
ters600 , W aters ; 4700 TOF/TOF , (AB1)
; QSTAR XL , (AB1) ; LC Packings
95% (@) , , ; , , M erck ; ,
, ( ) ; , , : DA 201-C,
; D4020, AB-8, ; SP825,
; 2000
1.2
1.2.1 2.6 %80 an 24 h ,
95% , ( 5 000) 30mL,
10% 1 000 mL, 20% 30% 40% 50% 90% 500 mL
, 1 mL /min; , 2 3mL/min 100 mL 1, ,
Fehling , Folin - (]
1.2.2 : TSK gel 2000 SWVXL 7.8 mm D %300 mm; : -
- ( 45 55 0.1); : 0.5mL /min; : 220 m; . 25
1.2.3 : Smmetry Cg , 7.8 mmD %150 mm; DA - -
( 5 95 0.02); B: - - ( 80 20 0.02); .0
10 min, 100%A, 0%B; 30min, 60%A, 40%B; 33 36 min, 0%A, 100%B; 38 42min, 100%A,
0%B . 25 : 2.5mL /min; 220 m
1.2.4 ACE (0.1 g/L) 104L  40W L 2.17 mma. /L HHL (
) 37 10 min, 200 L 0.1U/mL ACE( ), 37 30
min, 80U L 1md /L HCI, , HA.C (HA) ACEI
1.2.5 HPLC : Symmetry Cz, 3.9 mmD x 150 mm; : - -
( 12 88 0.5); © 1mL/min; © 238 m; . 40
1.2.6 MALD FTOF-TOFM S a- -4~ (6 g/L) 1 1 )
, , 337 i, 5 200, 2 400, CD
5 800, 5 000
1.2.7 LC- ESHQ-TOFMS : . PeggM g nano Cyg, 0.075mm D %150 mm, 3
M m; A: 95% , 5% , 0.1% TFA; B: 95% , 5% , 0.1% TFA; 0 5
min, 100% A; 5 30min, 100% 65% A; 30 35min, 65% 100% A : 200 rL /min
1500V, 5V, 280V, 15V
2
2.1
, DA201-C D4020 SP825 AB-84
: ( ) :
: AB-8 ,
, 30% 15 25 ,
15 20 (10% ) 1# , 21 25 (20%
) 2# , (ACE ) D 1#

1# (HPGFC) ( 1), Gl
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Fig. 1 Preparative separation of 1# crude extract Fig. 2 Semi-preparative HPLC separation of G3
on HPGFC column( TSK gel 2000SW XL) GFC fraction on symmetry C,; column
2.2 LC-MSMS 1 R4 R6 ACE
R5 Table 1 ACE inhibiory activity of RP- HALC fractionsR4 R6
Hippuric acid anount N -
, “1.2.6”7 MALD IF-TOF-TOFM S Sanple o/ (ma L-1) ACE inhibitry activity/%
, Blank 78 62 /
MS R4 11 79 85
' R5 7.72 90
+ MS , R6 13 73 83
575.23 304.18 234.12,
TOF
4700 MS/MS Precursor 575.23 Spec #1 MC[BP=531.3, 1 548]
3 100 A 531.3
' 80
3 : VEDG < @
. Clia o-Clu- - 201871 215.1 255.1 445.2 575.3
G/ PST NT, : Val-GluA9p-Gly R U VI THE™ PR T )
m/z
GlyVal, Pro-Ser-Thr, As-Thr 1o, 4700 MS/MS Precurmor 304.18 Spoc #1 MC[BP-2453, 2819]
R4 R6 MALD I-TOF- g(o) B 45.3
Il
TOFMS , = 40
= 23 73.191.1 1202 262.3 304.3
, LC - ESIQ-TOF- 7.0 1212 1714 s 21.6 271.8 322.0
MS 4700 MS/MS Precursor 234.12 Spec #1 MC[BP=1882, 3 126]
: 100 c 188.2
De nowo , R4 , = 60 162.2
x40 234.3
LY ( Leu-Tyr) PST, PST 2 991 136.1 ' . L
71.0 106.4 141.8 1772 212.6 2480
R5 PST y R4 m/z
R5 ,
R6 7 , 3 R5 MALD I-TOF-TOFM S
Fig 3 MALD IF-TOF-TOFM S gectra of RP - HALC fraction R5
A. VEDGGV; B. PST; C NT
2.3 ACE
2
ACE Table 2 Peptides contents in ricewine breved by
7 different process pi(g LY
Process conditions 1 2 3
( ) Total amino acid contents 17. 62 22 03 17. 11
2 3 Free anino acid contents 375 4 48 4 24

Peptide contents 13 87 17. 55 12 87




4 : ACE ”

(1]
[2]

[3]
[4]
[5]
[6]
[7]
[8]

(9]

ACE )

(AB1)

, . [J] , 2003, 28(1): 37- 4Q
YOH IYUKI S, KEIKOW. Structure and activity of angiotensin  coverting enzyme inhibitory peptides from sake and sake
lees[ J]. Biosci Biotech Biochem, 1994, 58(10): 1767 - 1771

, , . [J]. , 2004, 130: 30 - 31
, , . [J]. , 2005, 143: 39 - 40
, , . y - [J]. , 2005, 144: 49 - 50

, , ACE [J]. , 2005, 31

(5): 98- 101
DESFORTESC, CHARPENTIER M, DUTBURTREB, etal Liquid chromatogrgphic fractionation of snall peptides fram
wine[J]. J Chromatogr, A, 2000, 893: 281 - 291

, , . [J]. , 2002, 23(12): 28 -
31
ONDETTIM A, RUBN B, QUSHMAN D W. Design of ecific inhibitorsof angiotensin-converting enzyne: New class of
orally active antihypertensive agents[ J]. Science, 1977, 196: 441 - 444

[10] WU J P, ALUKO R E, MUIRA D. mproved method for direct high-perfomance liquid chramatography assay of angioten-

[11]

sin-converting enzyme-catalyzed reactions[ J]. J Chromatogr, A, 2002, 950: 125 - 13Q
, . [J]. , 1998, 24
(5): 25- 27.

(1]
(2]

[3]
[4]
[5]

73 )

, - PEG-20M

ZHANG Z, YANGM, PAWL ISZYN 0 Solid-phase microextraction[ J]. Anal Chem, 1994, 66: 844
WANGD X, CHONG SL, ABDUL M. Sol - gel column technology for single step deactivation coating and stationary-
phase immobile in high-resolution cgpillary chromatography gas[ J]. Anal Chem, 1997, 69: 4566 - 4576

, . [J]. , 2004, 22(5): 528 - 534
, , . [J]. , 2001, 28(5): 533- 536
, , - PEG-20M [J]. , 2001, 17

(3): 198- 202



