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Abstract: The amino nitrogen content in the antarctic krill hydrolysate was used as an indicator. The hydrolysis results of trypsin, papain,
alkaline protease, pepsin, flavor protease and subtilisin were evaluated by formaldehyde potentiometric titration. The enzymatic hydrolysis of
Antarctic krill protein was optimized for the enzymatic hydrolysis of Antarctic krill. On the basis of single factor experiment, the amino acid
content in the enzymatic hydrolysate was used as the response value, and the enzymatic hydrolysis temperature, time and pH were selected as
independent variables. The three-factor and three-level Box-Bohnken response surface analysis method was used to screen the bio-enzymatic
solution. The process is optimized. Based on the optimized enzymatic hydrolysis process, the molecular weight distribution range of Antarctic
krill enzymatic protein peptide and Antarctic krill protein was analyzed by SDS-PAGE gel electrophoresis. The results showed that trypsin was
the ideal protease for enzymatic hydrolysis of Antarctic krill protein; the response surface analysis method was used to establish a quadratic
multiple regression equation: Y=51.07-0.83A+1.72B-2.06C+0.25AC+1.15BC-3.06A%-2.77B*3.69C>, the model p<0.0001, and the missing
term p>0.05, indicating that the model is extremely significant and stable, the best condition obtained by model analysis is: Enzymatic
hydrolysis temperature was 44.48 “C, the enzymatic hydrolysis time was 8.52 h, and the pH was 7.88. Considering the practical application
feasibility, the amino nitrogen content of the experiment was 50.96+1.07 mg/g under the conditions of enzymatic hydrolysis temperature of

45.0 °C, hydrolysis time of 8.5 h and pH 7.9, which is basically consistent with the theoretical prediction value of 51.57 mg/g. The molecular
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weight of Antarctic krill protein was over 15 ku by electrophoresis analysis, and the main molecular weight range was 15 ku~45 ku. The

molecular weight of trypsin peptide was below 25 ku, and the main molecular weight distribution was below 5 ku.

Key words: Antarctic krill; formaldehyde potentiometric titration; biological enzyme; response surface methodology; SDS-PAGE
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Table 1 Enzymatic conditions of biological enzymes

Bl %% BRI/ %% KiEBE/C BAAZA 18] /h *&i& pH
M Bl 8% 50 8 8.0
AINE & B 8% 55 8 6.0
ARG B 8% 50 8 10.0
B Eaih 8% 37 8 2.0
Rk @ 8% 55 8 7.0
AR E G 8% 55 8 8.5

R 2 RARHEIE

Table 2 Gel configuration

iy 2B R (15%) RYEPR(5%)
40% PAA (19:1) 1.875 mL /
40% PAA (29:1) / 0.500 mL
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DdH,0 / 2.500 mL
10% APS 0.050 mL 0.030 mL
TEMED 0.005 mL 0.006 pL
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A % 3 MY ERARER kTR
Wk 5 Frzs, 1E pH 7.0~8.0 YEFEIN, BERHE Table 3 Response surface test factor level table
RS EM 4541 mg/g BHTHE R 49.40 mg/g, KA . K
FEIRB B KAE, 2 JG4kE38E K2 pH 8 9.0, BEfER - -1 0 1
FHE S ENE TR 42.76 mg/g. X2EE NEEE N A(BERIR B/ C ) 40 45 50
—FRRER AR 0, HEHE R MIEZS pH RAREY], B (&gt /h) 6 8 10
Y pH BB —ER, FEEPESR, BRI IEF R C (#7%5 pH) 75 8 8.5
K, M pH & TBURTIX—{ER, BERIRIA S AN F4 MEERTTARRER
5V R ERAS S52 B 520 , 351 52w R A AR e 1 Table 4 Response surface design and results
Fs B A P L SR, R iR E pH N 8.0, R&
ol P A% o RRRAE (mgle)
sol 1 1 1 0 4285
e 2 0 0 0 51.01
E 48}
~ 3 0 0 0 50.72
I
m 46 4 0 0 0 51.01
®
alb 5 0 -1 1 39.63
‘y 6 1, § 46.59
o0 75 80 85 90 7 o 1 - 47.30
pH 8 0 1 1 4576
& 5 ¥1%8 pH 334 FEtRiTE AR UR A0 9 1 0 -l 46.06
Fig.5 Effect of initial pH on the proteolytic effect of Antarctic 10 -1 0 1 43.72
krill 11 0 -1 -1 45.76
12 0 0 0 51.59
e Ry T 4E B4
23 L SRR 3 -1 1 0 47.15
23.1 A RE A E KRR 4 1 a1 0 44.60
PR B IR SR IR 25 B, e X R P B 5 15 0 0 0 51.01
M=K Z (A: BEEERE. B: BEMRERE. C: 4R 16 1 1 40.51

pHD, HHTRRZRS/K 8, Wik 3. 17 -0 -l 47.00
&5 EIERRYHFED R BEMRI
Table 5 Analysis of variance and significance test of regression model

Source Sum of Squares df Mean Square F Value p-value Prob>F
Model 213.723 9 23.747 136.2387 <0.0001 significant
A-RJE 5.54445 1 5.54445 31.80903 0.0008
B-Hf 18] 23.6672 1 23.6672 135.7809 <0.0001
C-PH 34.03125 1 34.03125 195.2405 <0.0001
AB 0.245025 1 0.245025 1.405731 0.2744
AC 1.288225 1 1.288225 7.390667 0.0298
BC 5.267025 1 5.267025 30.21742 0.0009
A’ 39.30338 1 39.30338 2254872 <0.0001
B’ 32.19624 1 32.19624 184.7129 <0.0001
c? 57.33872 1 57.33872 328.9576 <0.0001
Residual 1.22013 7 0.174304
Lack of Fit 0.81645 3 0.27215 2.69669 0.1810 not significant
Pure Error 0.40368 4 0.10092
Cor Total 214.9431 16
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Table 6 Credibility analysis of regression equation
HA Hefh R A Hfh

Std. Dev. 0.417498 R-Squared 0.994323
Mean 46.59235 Adj R-Squared 0.987025
CV.% 0.896065 Pred R-Squared 0.93629
PRESS 13.69395 Adeq Precision 35.55679
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Fig.6 Response surface diagram of the effect of enzymatic
hydrolysis temperature and time on the proteolytic effect of
Antarctic krill
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Fig.8 Response surface diagram of the effect of enzymatic

hydrolysis time and pH on the proteolytic effect of Antarctic
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