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Preiminary sudy on enzymatic hydrdysis o Acetes chinensis
to produce angiotensin |-converting enzyme ( ACE) inhibitory peptides

ZHANG Chao-hua, CAO Wenrhong, JI Hong-wu, HONG Peng-zhi , QIN Xiao-ming
( College d Food Science and Technology, Zhanjiang Ocean University, Zhanjiang 524025, China)

Absgtract: Preparing angiotensin I-converting enzyme inhibitors derived from the enzymatic hydrolysate of Acetes chinensis was
discussed in this pgper. To get the optima conditions of peptic hydrolysis we did orthogonalty trias with the ACE inhibitory ratio in
\itro being the index. The hydrolysate with 1Cso being 0. 65 mg- mL ~ ! was gained under the conditions of pH 2. 4, temperature 41
enzymatic hydrolysis time 3 hours, enzymatic concentration 900 U- g~ ! substrate and substrate concentration 8 %. The hydrolysate was
filtrated with a Sepahdex G-25 column, the fraction with the highest ACE inhibitory activity was cdlected and filtrated with a
Sephadex G-15 column, and the fraction with the highest activity was collected again, their 1Cs, were found to be 0. 084 mg: mL ™ *
and 0.046 mg- mL "', respectively. After purification the content of hydrophobic amino acids tended to increase in the amino acids
compasition. Molecular weight distribution of the highest ACE inhibitory activity fraction of Sephadex G-15 gel chromagraphy was

located between 700 and 1900.
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ACE 50ML , 50MUL
a " el ] Smmol-L ' HHL 37 6min,
ACE 50ML ACE , 37 30min
: 150ML  1mol-L ' HCI
ACE 1.5mL , 20s,
1 1.0mL 10mL ,
1.0mL
1.1 , 228nm
( Acetes chinensis)
,500 g - 18
- - hippuryl-L- A-B
(ppury (%) = x 100
histidyl-L-leucine , HHL ) Sigma A-C
ACE , ' 0. 18U - A 50HL HHL 50UL ACE
mL (30000 U-g" 1) . 50U L B 50 L HHL
Sephadex G-25 Sephadex G-15, Pharmacia S0HL ACE SOHL ,C
50ML HHL 50dL 500 L
1.2
ACE 50% ACE
10min, , ) 1Cs
10min , pH 7.0,12 000
r-min* ACE Sephadex G-25
Sephadex G-15 ,
pH
6mol-L "' HCI , 835-50
5 4 ( 1, o
ACE , L16(4°) 5 mol-L " “"NaOH ,
ACE
1 Sephadex G-15
Tab.1 Levesand factors o peptic hydraysis 0.5%
levels o- -4 ’ : (
factors codes 1 2 3 4 .
pH A 2.0 22 24 286 Micromass Tof Spec MALDA-TOF
() MS) , : B ( Bruker
temeratLre B 37 41 45 49
mp BIA. EX Il MALDI- TOF-MS)
t.méh) C 1 2 3 4
' 2
-1
W -g) D 300 600 900 1200
enzyme 21
(%)
substrate concentration E 6 8 10 12 2
Cushman [ ACE ) pH
) 2mL Eppendorf
, 3 , 1 .2 A2B2C3D3E, A A, Aj

, 3 Eppendorf

' A Az ,



1 ACE 99
As BzC3D3E2, pH 2.4 41 y ACE
3h 900 U-g ! 8 % 91.41 %
2
Tab.2 Design and results o peptic hydrdysis trial conditions
ACE (%)
experiment no. A B ¢ D E ACE inhibitory ratio
1 1 1 1 1 1 70.54
2 1 2 2 2 2 73.02
3 1 3 3 3 3 78.09
4 1 4 4 4 4 69.18
5 2 1 2 3 4 77.23
6 2 2 1 4 3 76.24
7 2 3 4 1 2 72.28
8 2 4 3 2 1 68.19
9 3 1 3 4 2 75.01
10 3 2 4 3 1 79.08
11 3 3 1 2 4 70.92
12 3 4 2 1 3 68.56
13 4 1 4 2 3 60.89
14 4 2 3 1 4 70.41
15 4 3 2 4 1 59.90
16 4 4 1 3 2 72.28
Ky 290.83 283.67 289.98 281.79 277.71
Ko 293. 94 298.75 278.71 273.02 292.59
Ks 293.57 281.19 291.70 306.33 283.78
Ka 263.48 278.21 281.43 280.43 287.74
Ky 72.71 70.92 72.50 70.45 69.43
Kz 73.49 74.69 69.68 68.26 73.15
Ks 73.39 70.30 72.93 76.58 70.95
Ky 65.87 69.55 70.36 70.11 71.94
R 7.62 5.14 3.25 8.42 3.72
K, ACE K ACE i=1234
Notes: K;: Tota ACE inhibitory ratio of each level , K;: Average ACE inhibitory ratio of each level
, Lys
3 Sephadex
pH2. 4 41 3h 900 U-g " 100
8 % I
ACE 1, L
b
ACE
2.2 ACE L
[11] 10 +
Cheung , C N e J ) .
ACE , C 0 | 2 4
Jpkte fF /g ml. ™!
,N ide concentration
:Suetsuna %!
1 ACE
15 ACE ; Fig.1 Reationship between ACE inhibitory ratio
Asp Glu Arg and peptide concentration
Pro lle Lys, Asp Gu
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ACE ,  Sephadex
( ) : (5 ,I1Cs
13.39%, Sephadex G- 0.65 mg-mL " * Sephadex G-25
25  G15 9.43 % 0.086 mg- mL ! Sephadex G-15
8.95%, ; 0.046 mg-mL " *
( ) 2l
215
17.69 %, Sephadex G-25 G15
18.45% 20.12 %,
Asp Glu Arg Pro lle Lys ‘:_ :3
Sephadex G25  G15 & §
51.73%,56.34% 56.14 %( 4), Suetsuna
3 Sephadex ) .
S A Sethades (-2ortl A1 Sephadex 610814
Tab.3 Amino acids composition o material protein and
fractions of Sephadex gd filtration chromagraphy % 3
Sephadex Sephadex Fig.3 Varaion of hydrophobic amino acids
amino acids __codes material protein G25 G15 )
ay 6.60 5 56 1,63 after separation
Ala 7.08 6.70 6.66
\Z| 4.87 5.72 5.74 58
Leu 8.10 7.71 9.04 [ 56, 34 5614
lle 4.72 5.02 5.34 5% +
Ser 2.83 2.98 2.86 S
Thr 3.85 4.20 4.05 b g5
Met 3.14 2.97 3.11 & £ 5o b 1L 73
Cys 0.55 0.60 0.71
Asp 10.53 13.05 12.43 B =
Glu 15.49 18.25 19.39
Tyr 3.30 1.71 1.69 18 A c
Phe 4.72 3.23 3.17 BHSEEN  Sepbadix G-26804 Sephadex 01581
Pro 4.17 4.12 3.42
Trp 1.10 0.37 0.67
Arg 9.04 6.15 6.14 4
Lys 7.78 9.75 9.39
His 2.12 1.98 1.52 (A Glu Arg Pro lle Lys)
Fg.4 Variaion of amino acids contents
14 - 13,26 after separation
9.43 i 0.7
i S 0.6
S 0.5
L i 204
= 0.3
0.2
0.1
A i ” -
BFHECUR Sephudox (oZ5H19T Sepbader (15141 it Sentuidiy (-25804F  Sephisdix 0-158143
2 5 1Cso
( )

FHg.2 Varidion of amino acids contents after separation Hg.5 Varaion of 1Cy after separation

(Aromatic amino acids & proline)

D
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2.5 Sphadex G 15
) fingerprinting (

) , 3
(HPLC) (CE) pH 2.4 41 3h 900
, HARLC CE , U-g* 8%
. ACE
, HRLC CE ,1Cs0 0.65 mg-mL " * Sephadex G-
, 25  Sephadex G15
(18] 0.084 mg-mL "' 0.046 mg-mL !
6  Sephadex G-15 Asp Arg Pro lle Lys
ACE
, , Sephadex G-15 700
Sephadex G-15 1900, ACE
700 1900,
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Fg.6 Peptide mass spectrometry of Sephadex G-15 fractions with highest ACE inhibitory activity
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