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Hydrolysis of Bellamya Purificata Foot Muscle
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Abstract The foot protein of Bellamya purificata mud snail was investigated. The effect of several
kinds of prot/eases on the hydrolysis of the foot protein were compared and Proleather FG-F was chosen.
The Response Surface Methodology RSM  was used to optimize the factors affecting Proleather FG-F
hydrolysis. The relative molecular mass distribution the free amino acids content and the angiotensin [
converting enzyme ACE inhibitory activity of hydrolysates were quantitatively analysised and compared.
The IC,, of Proleather FG-F hydrolysates before purification was 0. 69 mg/mlL.
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x 100% /
1 3-4
L1 3 ACE >
L1.1 7 200 g 15 min ACE
25% 10 pL 20 L ACE 0.1 U
1.0 ml pH 8.3 0.05 mol/L
15% 20 C 0. 3 mol/L NaCl 37 C 6 min 40 pL 6.5
L.1.2 Waters 600 mmol/L hippuryl-L-His-L-Leu
Agilent 1100 37 C 30 min 80 wL 1mol/
KQ2200DB L. HCI 10 pL
ULTRA-TURRAX T 25 RP-HPLC
Neutrase Acalase 2. 4L, ACE
Protamex Novo
A. S. 1398 ACE
Proleather FG-F ACE % =
Amano Enzyme Inc. - x 100/
1. 2
1.2.1 3 4
12,2 Waters 600
2487 M32
TSKgel2000 SWXL 300 mm x 7. 8 mm /
L2.3 / 45/55/0.1 V/V/V Uv220
Neutrase Acalase A.S. 1398 Protamex m 0-5 ml/min 30
Proleather FG-F 6 >
0.2 ~0.3 ¢ 10 mL
3.5% 50 mL 2
L2.4 h 1 mL 10 000 r/min
59, 15 min Agilent 1100
4 h E/ S T pH 3
2
1
1 2.1
Tab.1 Coded levels value used in the RS optimization ex-
periment 2
2
pH E /% /C Tab.2 The main components of Bellamya purificata mus-
X, X X cle calculated with dry weight except water con-
-1 9 3 50 tent
0 10 5 60 /%
1 11 7 70
1L2.5 55.69 21.81 2.73 19.08 80.87
1 DH pH-Stat 59.58 22.86 0.65 16.48 78.82

48.69 20.12 5.12 23.91 82.84
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1 Acalase
Fig.1 The molecular weight distribution of the mus-
cle hydrolyzed by Acalase
2.2.2
pH
MW 150 ~ 1500
60 °C pH 10 40 min
pH 10 Proleather FG-F pH
24 000 r/min 3 5s
60 °C 80 W 20 min
2.2.1
1 5 mg/mL
Acalase pH 8.0 4 h 20% 55. 6%
2.3
20 000 2.3.1
MW150-1500
51.16%  68.44% 3
3
Tab.3 The conditions and effect of the muscle hydrolysis
by several common proteinase
/ /  pH
@ h C /%
g.12r 1 Neutrase 4 55 7.0 66.42
o108 Acalase 4 55 8.0 82.02
0.08
A. S. 1398 4 45 7.0 76.53
= 0.06
4 55 7.0 34. 66
0.04
0.02 Protamex 4 50 7.0 51.74
@ 3 Acalase
A. S. 1398

B Fijrmin

Acalase
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2.3.2 Proleather FG-F pHI11
pH
Acalase 20 min
A. 8. 1398 ——+—pH12 —&—pHI10
1 b 2 15 [ —®—pHII ——pH9.5
2 10
:
¥ 5
—
] ¢
w0 2 0 20 40 60
[ox)
0.06F ¥ § K} [B)/min
y 3 pH 60 °C E/S 5:
0.051 \
10 5 mg/dL
< .04 Fig.3 The effect of pH on DH 60°C E: S=5: 10
0.03 S 5 mg/mL
0.02 5 mg/mL 4 h pH
0.01
4
0
4

Tab.4 RSM test design showing DH % and protein re-

Bf [8}/min
covery %
2 A.S.1398 . . . 7 v,
MW150 ~ 1500 ! 2 DH/% /%
57.54% 1 0 1 1 16.59 72.90
Fig.2 The molecular weight distribution of the mus- o) 0 1 1 14. 65 64. 28
cle hydrolyzed by A. S. 1398 3 0 1 1 18.78 80. 23
4 0 1 1 17.14 75. 02
Amano 5 1 0 4 16.05 74.06
Proleather FG-F 6 1 0 1 1578 71.94
7 1 0 1 14.71 63.97
pH 8 1 0 1 13.16 60. 44
pH pHI10 9 -1 -1 0  16.95 76. 82
10 -1 1 0  19.03 80. 95
11 1 -1 0 1508 69. 07
2.3.3 Proleather FG-F 12 1 1 0 17.77 78. 51
pH E/S 13 0 0 0 19.47 84. 02
14 0 0 0 19.56 84. 96
15 0 0 0  19.35 83. 48
5 mg/ml SAS RS REG 4
pH
£/S Proleather FG-F Y=ay +a X, +a0, X, +a;X; +a,, X, X, +a; X\ X; +

ayu X, X5 ta, Xy, +ay Xy +agy Xy,

pH 3
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a =0.01 5%
pH 7
5%
5
Tab.5 Regression coefficients fitted from RSM
a, a, a, a, a, a; @y a, ay @y
Y, -276.61  44.4900 0.3188 2.6290 -0.0738 -0.0045 0.0238 -2.2463 -0.0391 -0.0231
Y, -866.72 132.0571 -0.6165 10.5419 0.1888 -0.0003 0.0776 -6.8604 -0.3764  -0.093 4
6
Tab. 6 Square analysis
R F
Y, Y, Y, Y, Y, Y, Y, Y,
325.7026  355.796 1 0.402 0 0.407 3 29. 06 13.23 0.001 4 0.008 2
3 35.7625  462.696 9 0.5593 0.529 7 40.43 17.20 0. 000 6 0.004 6
3 0.997 6 10. 211 1 0.0156 0.0117 1.13 0.38 0.4215 0.772°5
9 62.4627  828.704 0 0.976 9 0.948 7 23.54 10. 27 0.001 4 0.009 8
X, 4 27.948 7  316.9857 6.987 2 79.246 4 23.70 8.84 0.001 9 0.010 8
X, 4 13.207 5 168. 570 1 3.3019 42.142°5 11.20 4.70 0.010 4 0. 060 2
X, 4 25.0284  394.939 3 6.257 1 98.734 8 21.22 11.01 0.002 5 0.017 2
- 0.20+

Tab.7 The optimized hydrolysis conditions fitted from the

regression equation

/% /%
pH 9.8 9.6
58.5 58.5
19.78 86. 28
pHO9. 8 5mg/mL  58.5 C 4
h 4 h
19. 65% 86.02%  Proleather
FG-F 3 Acalase 4
h
5 mg/mL
Matlab
pH
4 pH
pH

4 Proleather FG-F
b
Fig.4 Response Surface and isoline graph of DH a

and protein recovery

hydrolysis

b

DH a

in Proleather FG-F



96 25
2.3.4 Proleather FG-F o
0.50 £ 2
ACE 0 =
Acalase 40 r &
A.S. 1398 0.30 F - 3
1 h g = @
026 - 7 Y,
5 e B S g
0.10 } g g
MW150 ~ 1500 ! L{
8 & i i L« L] 3
8 MW150 ~ 1500 5 10 15 20 25 30
i} {A)/min
Tab.8 The content of MW150 ~ 1500Da peptide in the dif- d sk
ferent hydrolysates 5

a b c d
62.01 83.43 84. 65 84. 04
faa]
W —
-3
4,25 & hd
© - o4
6.20 | a2 2L
o -+ %
0.15 ¢ P
= - & A
= =
a.10 § m::, . .g
0.05 - ﬂ AT UG
0 1 1 ot} S} - L4 )

0.10
0.08
« 0.06
0.04
0.02

B
i
m i
‘ 8
.40
.30+
~ =
020k °
0.10 =
8
&
0 L [ I
5 ig 15 20 25 34
¥ filimin
c 4 h

Fig.5 The molecular weight distribution of the hy-

drolysates obtained under different conditions

20 000

MW150 ~1 500

A. S. 1398 Acalase  Proleather FG-F

Proleather FG-F

9
Tab.9 Content of short peptides and free amino acids in

the different hydrolysates

/% /% /%
A.S. 1398 7.8 57.54 5.15
Acalase 16.7 68. 44 17.01
Proleather 19. 65 84. 65 5.80
3 ACE
3
4h ACE 6

Proleather FG-F
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Fig.6 The effect of three hydrolysate concentrations
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