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Changes of peptides and amino acids in Acetes chinensis

before and after autolysis
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Abstract: Objective: This study aimed to explore the changes of
polypeptides and free amino acids in Acetes chinensis before and
after autolysis. Methods: The optimal pH and temperature of the
endogenous protease of the A. chinensis were determined and the
autolysis conditions were optimized. Then changes of a
polypeptide, amino acid and molecular weight in the product
before and after autolysis were studied under the optimal
Results:

conditions. The optimum temperature and pH of

endogenous protease were 45 C and 8.0 respectively. Under the
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optimal autolysis conditions of pH 8.0, temperature 40 ‘C, and
reaction time 4 h, the polypeptide concentration of A. chinensis
surimi was 10.36 mg/mL. The content of total free amino acids,
essential amino acids and hydrophobic amino acids increased, the
proportion of bitter amino acids increased by (4.5440.02) %,
while the proportion of umami amino acids and sweet amino acids
decreased by (3.46 +0.02) % and (1.78 +0.01) % respectively.
The proportion of degradation products with molecular weight
less than 1 000 Da increased from 70% to 87%. Conclusion:
Autolysis technology can degrade the protein of A. chinensis and
release small molecule peptides and amino acids.

Keywords: Acetes chinensis; endogenous protease; autolysis;

amino acid; polypeptide
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IERCECLINARE 2SR d il SR ey R O N e SUUE
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8 h),4 000 r/min B.0r 8 min, WS W W& IF I A B B8 %k
FE20% A 4 C#E 4 h;8 000 r/min &0 10 min, &
EEHEWMARMREE SON MM E. 4 C#HE 4 h;
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Figure 1 Purification of endogenous enzyme by
Sephadex G-50 gel chromatography
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Figure 2 Effects of optimal pH and temperature on enzyme activity
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Figure 3 Effects of autolysis temperature on peptide

mass concentration



r&M | Vol.39, No.9

%1& i

e \h
=L o T~
1) £ .
=E gl
=8 ﬂ//
N 2 &

= /

_EQ 7'

v 6 I I I I I I

pH
FREA R R 2 57 W3 (P<<0.05)
B4 BEpHESZKRAZRENH @
Figure 4 Effects of autolysis pH on peptide

mass concentration

fele} = [} —_—
T T T T
7\
|-}

Z T e
Peptide mass concentration/(mg * mL™)
N
T

3 4 :
]
Time/h

FAHERF R 22 5 8.3 (P<C0.05)

=)

HS5 BENNE SRR ERENY A
Figure 5 Effects of autolysis time on peptide

mass concentration
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Table 2 Scheme design and orthogonal test results

S5 A . 2 Ik 5 e BE /
(mg+*mL™ 1)
1 1 1 1 6.14
2 1 2 2 8.32
3 1 3 3 8.64
4 2 1 2 9.12
5 2 2 3 10.36
6 2 3 1 7.48
7 3 1 3 9.23
8 3 2 1 7.76
9 3 3 2 8.44
T 770 816 7113
ko 8.99 8.78 8.63
ks 8.48 8.19 9.41
R 1.29 0.62 2.28

1 EXEHEERKFER
Table 1 Factors and levels of orthogonal test
K A A% PH BABIREZ/C C AT /h
1 7.0 30 2
2 8.0 40 3
3 9.0 50 4

Gl AR B B R T (26.16£0.02) %, bR A
MR E L (40.2240.42) %8 K % (43.644+0.52) %,
MTEEIR G LT AR AR 0.67 2/ % 0.77,
THEYE A TR TR S (WHO) MR K ARl 41 4
(FAOYEE Y %5 {8 (40 % A1 0.6)77, F2 WA B U Py 5 &
TR LA R A SR AN L. KR 7 0 R K i
BB A BN T (25.5940.08) % . H B #E
B i K P 2 BE R BE A AT Br DPPH B i BE B & B |
B ULWIBER BV BOA RIFRBLA S T, BEIR A
FEBR LB i (25.4940.13) % T B % (22.03+0.21) %, it
RS BR L 1 (13.32 +0.34)% TR E (11,54 +
0.18) Yo, i Wk & F& R Hb 9] d1 (46.50 £0.42) % £ 7+ &
(51.04+0.32) %, FEI R FEET ML TAHML. B,
H ] B A VR A I R L e R R A AR
2.4.2 ZMRAyTFREAMALA BB 6 WA, BIFEOS
RS B 1E G AR 88 R MR AR IRl 2 F =/ /N oy T 2
Bk, H, 4 F 8 >5 000 Da B9 £ Bk 5 b B AT 8
18.75% BE TR 6.22% (P <C0.05), 4 TN 3 000~
5000 Da (22 Jik A7 b i A W% AT A 16200 & 25 88 =
7.00% (P<20.05) ;43 T4~ 1 000~3 000 Da B Z Ik B 1%
B EE S 9.48 %0 B IR 40 F 5 VG 1B i 2 BRI o 5 T
43 FHiE<C1 000 Da W9 /N4rF K di e i B % AT 70.15%
WEWIZE 86.77% (P<C0.05), % b, BIF A% b
43 F <1 000 Da #y /N4y F 2 Ik L ) B 5 42 T1, R 9 o
= B AR AR F X KA TR B RA BT, B
FLA i A ridE MR v T
3 &5k

XF o E B AR IR GE DR AT T A B alifl 45 R R

151



E# 5iE % NUTRITION & ACTIVITY

BE 2638 | 202349 8 | ARSHIM

®3 HRTEERERAR

Table 3 Composition of free amino acids in the sample
SRR SR
B SRR
fHE/(mge g /% HE/(mge g /%
RE R i 4.49+0.06" 1.9240.02b 5.99+0.04¢ 2.03+0.03%
INER it 12.4040.17" 5.3140.14% 14.7340.117 5.0040.07"
22 H R it 3.8240.07" 1.64+0.03% 4.8740.05° 1.65+0.02¢
BRI i 15.3040.22b 6.5524-0.16° 15.9640.12¢ 5.4224-0.07°
A fif 14.04+0.20° 6.01+0.12° 13.9440.11% 4.7340.09"
R i 25.680.37" 11.0024-0.27° 28.9740.21° 9.8440.16"
2 b 2 R 5/ 1.5040.02" 0.64=+0.01° 1.8740.01* 0.63+0.01°
MR T 11.3840.16" 4.87420.09° 13.7440.09° 4.674-0.06"
i 2 TR i/ 8.0740.09" 3.46+0.05" 10.9340.07¢ 3.7140.03%
SE R i 7.5740.10" 3.2240.07" 9.824-0.06° 3.332420.02°
TR R e 15.8040.17" 6.77240.142 22.4840.20° 7.632420.15°
1% 4 R T 15.4040.20" 6.600.15" 25.0140.077 8.494-0.03"
KA T 15.1840.21" 6.50016" 24,300,220 8.254-0.142
AR W/ 23.4940.31" 10.0640.23" 32.5440.23" 11.0540.18%
21 =R W 4.6970.06" 2.0140.01* 5.90+0.037 2.000.01°
AR i 39.7040.48" 17.0140.32° 49.0740.36" 16.66+0.12°
ity = R it 14.8840.207 6.37240.08" 14.3940.09" 4.890.03"
EAA 93.8951.220  40.2240.42%  128.530.98°  43.640.52¢

EAA/NEAA — 67.120.08" — 77.2340.12¢
B K M R 110.96+0.32° 47.53+0.23° 139.36+0.467 47.3240.13°
i I 2 KL R 59.5140.28" 25.4940.13° 64.8840.16° 22.0340.21"
IR SR 31.1040.82" 13.3240.34* 33.994-0.48% 11.5440.18"
TR S LR 109.7240.74° 46.50+0.42° 150.3240.63% 51.0440.32°
BEmR 233.45+3.12b 294.51+2.08%

T EAA AT s NEAA Jg b @ BIERR s » ABUKTEE IR : 51 A 6] F0R 22 57 i 3% (P <C0.05) .

Il < 1000 Da
BXI1 000~3 000 Da
SXJ3 000~5 000 Da
> 5 000 Da

© 100+
= 80r
e
RZ 4ol
o8 =
H-’g 40
3
%
= 20+
= 0
0 6.22

B6 ABENEFNHSTESS

Figure 6 Molecular weight distribution of products

before and after autolysis
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JNT (25.5910.08) % , fif B 2 3 AR R EH R 2 3 R o E 4
PIREAR T (3.460.02) % 1 (1.78 0.01) % , T 14 Ik 44
PR EE3EN T (4.540.02) % 5 PR 3 1 R AR 0 T
0 <<1 000 Da () i ey 70 %042 T7H 5 87 % . J5 e ik
— WG A W BRI F IR T RE I Cln b Ak
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