15 1 Vol.15 No.1
2006 1 JOURNAL OF SHANGHALI FISHERIES UNIVERSITY Jan. 2006

1004 — 7271 2006 01 — 0078 - 06

214081
Asl.398 Iy 3*
pH 6.5 1% 50 C 8 h
16.55 mmol/100 mL 9.22 mg/mL 5 000
220 72.09%
Asl.398
TS 201.2 A

Enzymatic technology and analysis of
earthworm enzymatic hydrolysate

LIU Bo Xie Jun ZHENG Xiao-ping GE Xian-ping
Freshwater Fisheries Research Center of Chinese Academy of Fishery Science Wuxi 214081 China

Abstract Hydrolysis of earthworm with Asl. 398 subtilisinand content of amino acid and distribution of molecular
weight of enzymatic products of earthworm were studied. The optimum conditions of enzymatic hydrolysis were
determined with content of amino acid nitrogen and polypeptide concentration of earthworm through mono-factor
analysis and orthogonal test Ly 3* . The optimum conditions of enzymatic hydrolysis were pH value 6.5
temperature 50 “C time 8 hours enzyme concentration 1 percent of earthworm substrate protein. In these conditions
the content of amino acid nitrogen and polypeptide concentration of earthworm enzymatic hydrolysates can reach
16.55 mmol/100 mL and 9.22 mg/mL. And enzymatic hydrolysates of earthworm mainly consised of polypeptides
small peptides and amino acids and its molecular weitht was below 5 000 and the mattert under molecular weight of
220 takes 72.09% . They are plenty of essential amino acid the balance of component of amnio acid and can
manufacture new additive of amino acid microelement and small peptide.
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Fig.2  Amino acid nitrogen and polypeptide concentration
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Fig.3  Amino acid nitrogen and polypeptide Fig.4 Amino acid nitrogen and polypeptide concentration of
concentration of enzymatic hydrolysate in different time enzymatic hydrolysate in different concentration of Aspl.398 subtilisin
1 Asl.398 L, 3
Tab.1 Factor Levels of orthogonal experiment Ly, 3* of earthworm hydrolysate with Asl.398 subtilisin
I A B C D
level pH E/S % C h
1 6.0 1 45 8
2 6.5 2 50 10
3 7.0 3 55 12
2 Asl.398
Tab.2 Results and analyses of orthogonal experiment of earthworm hydrolysate with Aspl.398 subtilisin
A B C D
PH E/S % C h mmol/100mL mg/mL
1 16.0 1 1% 145<C 1 8h 10.57+0.14 9.06+0.02
2 16.0 2 2% 250 C 2 10h 14.15+£0.36 9.16£0.19
3 16.0 3 3% 355<C 312h 12.56 £ 0.04 7.98+£0.05
4 26.5 1 1% 2 50 C 312h 15.74+£0.24 9.50+£0.12
5 2 6.5 2 2% 35<C 1 8h 14.51+0.15 9.02+0.14
6 26.5 3 3% 145 <C 2 10h 11.37+0.15 7.80+0.03
7 37.0 1 1% 355<C 2 10h 15.44+£0.53 9.49+0.11
8 37.0 2 2% 145 <C 312h 9.01+£0.28 6.77+0.25
9 37.0 3 3% 2 50 C 1 8h 16.47+0.14 9.13+0.04
k1 12.43 13.92 10.32 13.85
k2 13.87 12.56 15.45 13.66
k3 13.46 13.48 14.17 12.44
R 1.44 1.36 5.14 1.41
C>A>D>B
2.3
2.3.1

3 5 6 As].398
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Fig.5 Analysis chromatogram of standard Fig.6  Analysis chromatogram of earthworm enzymic
protein with HPLC hydrolysate withAsl.398 subtilisin
3 Asl.398
Tab.3 Distributing of relative molecular weight of earthworm hydrolysate with Asl.398 subtilisin
%
=28 760 =221 10.60
28 760 ~ 5 000 221 ~38 0.48
5 000 ~ 860 38~6 2.55
860 ~ 320 6~2 4.37
320 ~ 220 <2 9.06
<220 <2 72.94
2.3.2
4 Asl. 398 4.55 mg/mL
3.10 mg/mL 68.17%
3
2 3 !
Asl.398
pH=6.5 E / S 50 C 8h 5 000
220 ~ 5 000 15.98% 220
72.94% 1996 AAFCO 150

800
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4
Fab.4 Content of free amino acid of earthworm enzymic hydrolysate

*

mg/mL AA/TAA %

asp 0.53 11.66
glu 0.23 5.03
ser 0.14 3.13
his 0.55 11.99
aly 0.09 1.87
yjr 0.02 0.34
ala 0.29 6.45
arg 0.45 9.85
try 0.19 4.13
cys 0.16 3.62
val 0.19 4.16
met 0.10 2.28
phe 0.22 4.79
ile 0.18 4.03
leu 0.43 9.32
lys 0.79 17.36
pro 0.01 0.12
EAA 3.10
TAA 4.55

EAA/TAA % 68.17

AA EAA TAA " : =1:3 g/mL
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