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Enzymatic hydrolysis of harengula zunast protein and hydrolysates analysis
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(Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China)

Abstract: Using Harengula zunast as raw material, the hydrolyzed protein was prepared by hydrolysis of fish meat
with flavourzyme. The effects of hydrolysis temperature, enzyme dosage, enzymolysis time, substrate concentration and pH
value on the content and hydrolysis degree of free amino nitrogen in hydrolysate of Harengula zunast protein were investiga-
ted by single-factor experiments. On this basis, the preparation process of hydrolyzed protein was optimized by Box-Behnken
experimental design. The optimum hydrolysis parameters were as follows: temperature 50 °C, pH 6.5, mass ratio of sub-
strate concentration 1.0 : 1.9, enzyme dosage 2 200 U/g, and reaction time 300 min. Under the optimized technology, the
hydrolysis degree of Harengula zunast protein was 14.82% , and the relative error between predicted value and actual value
was 0.29%, the content of free amino nitrogen was 1.946 mg/ml. The results showed that the parameters of protease hydrol-
ysate obtained by response surface method were accurate and reliable. The enzymatic hydrolysates were mainly composed of
3-19 peptides, accounting for 71.63% of the total hydrolysates, and the 2—4 peptide accounted for 48.86%. These results

indicanted that the small molecular oligopeptides with the degree of polymerization of 2-4 were mainly produced when

Harengula  zunast fish meat was hydrolyzed by
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on Harengula zunast protein.
Key words: Harengula zunast; flavourzyme;

amino nitrogen; degree of hydrolysis



702 AN N =~ 1

2019 4 55 35 & 53 W)

H B2 B SR — Rl M40 B s e
W KA L R AR f, o [ LT =t A, 2y
i TR B RO, YRR R W
PSR E F S e (E e AN 20, B K i A A
i AR, ELATR IR, J2 b [ AR
W SEAER, T AR B R A A, R
H R £ ST IR AR 2 B BIR , AR /N 2 £ g
S5, HOH S B D R 57% ~59% . T
M EAR, TR T /N s L E Y 1/3,
RZ D 34 3 1 T ARDRE sl T OB S5 AR (6 7
i, GETRAN (A B0 780 R A, RN T4
AR T Bed Im , i O IR MR A, 7 i Y
TR B I A A5 2 A R 3, BEUEOR 9™
X R B R S Y o DR, R XA £ 1 T
TARBEFE LA e H 22 B B T 58 20 F 7K™
PORA IR B AR L HAT, X 8 i
P A PR PR R K i £ PR SR IBGHR 4 £ 8
I 22 IR LA B ARt g T AP i B AR B T
FENS K T2 R A A N R A B PRI T4 o
WA A AR K56

IXUBR A A e — o P R PR A2 5 1 7
PR I 25 PF T AN B 2 1 S5 7K A 9 )
WA, TR0 2 P BT AT R B /K A RE T , T A B
KR AR o AT S LA T 84210 R W i,
DA JRUIAR 2 1 Al 7 A £ PA) ) SBCK fife £ 5, $4%3T Tl S
7 A DR Z X 7 e i o 2 RS R MUK A Y
S ZEEERT T, SR Box-Behnken 186153, AL 75
B £ 7 AR A 1S 2 B B oK i 228, B A TR
ARSI B oK i A B S5 IR A
(VAR R R (AT 2 A ISR (LR

I RES Tk

11 R EEERF

T WA, W A R K™ g, R T
JE NI A R, Bt AR s PV 7KORE A v
Ve, BT 2L BT, AR A T PVC AR R 1
4% 80 g HEATENSE  IEF-18 CURME R & . K
R 1 Tl ( Flavourzyme (©),24 000 U/g) W B 4E(E
(D) B A PR R, PR T e 2
PR A W) A AN Eh R B R B, B R AR
R4 Ry oy Bt (g E 2500 A FRA /)7 ) e
JIt RIZK ¥ 2548 0K

1.2 R {UEEH

S-3C AUN§ % pH 1114 B LIRS BB LA BRA
H), MA-45 5K 5300 7 AU [ 36 5t 28 2 R B as &
GiA BN F], BS323S AU HL T KT [ 28 2 A
BlepAER (AL a0) HBRA A, R502B B fiE i 2% & %
B i AR R A BR A ], 78-1 B S B bl 2%
W 11 M A L g AT BR A W], J0-2 B2 ZU8 R HL I
H LT U X IR A AR T, CXT-2 AL gL AL B
T EOALT ST B, DHG-9240A #4 g $AUE I 5% X
THRFEW A RS2 L s A PR H]
1.3 SAE
13,1 Rgmle BUGE &R E TR0 e,
H 25 2R
132 &4 EFNLE B GB 5009.4-2016¢ & /%
B [E SRR E—8 i O A3 B0 ) I R K 3 o
133 mh4EM L Z0E GB5009.6-2016 Hif
FR AR IR Ok} b i B 2 £ (g 5 3 it 2k

NGl ) By 720 %
1.3.4 ZamA4EME £ M GB5009.5-2016 i
R AR

135 #BAASRAN) A FM Y RHATE
WED . BUS ml B0 JE ) ISR, B 100 ml 25 5
SR, INZER K E 25, $85) IR 20 ml F B T 200
ml KRR, sk 60 ml, FF /% J) Pi £ 45, FH 0.05
mol/T. NaOH FrifE ¥ M AR € 2 pH 8. 20, fEI1A 10
ml PP 5 ¥k, 4% 2 ) NaOH A5 #fE 5 W b € 2 pH
9.20, MRS A#M—dHs ik, % AR
THEAE S e A S S A B i
AN(mg/ml)= (V,~V,)cx0.140 08x100 (1)
A, e:NaOH [ 2 51 4R B2 5 V, - 0 0 A i BV
#E NaOH ¥ W 19 R AL (ml) 5 Vi 2 3% 28 25 [ BV FE
NaOH V& (AR (ml) ;0.140 08 & K2 7 Y.
1.3.6 KfgE (DH)n "
DH=(B-C)/(A-C)x100% (2)
Ao, A R S B A S A B KR
BEILA SR C R A S
1.4 K58%it
141 R ERE MERRIBCAE 10 g OS2
0.01 g) , 435l & F 250 ml BEArrr, A 40 ml Z&1%
K HE 60 CoKE 4R Hh AL EE 10 min i £ (8 35 JE AR
o FPHARAE , T E S . T XK 2R 1
TEHAWE P K e b ik B B P 2 i



[IESUEE

TH B0 B T S I o B 703

ARGAFBE R SV 50 °C,pH 6. 5, KUK AR 1
IhnsEl 650 U/g, Rk i b1 ¢ 4, J i [] 240
min, JZN S8R, 100 CKIE 5 min KR 0 i 25
RSB SOKREE o B 52l B K A 0 Herp — AN [
2, HAB R OR300 7% 8¢ S i % pH
AR B, 1 Tl o 8 s g B T] RIS 40 5 R 25 2
BRI BE RS2, A P AT 3 1K,

142 s p @Ak AR 7RI B R KT
AZWEOLT Ry 1453 4 e BB , R AT
I57% : Response surface 3-level factorial designmJ o MR
T BAL DR 6 0 450 it A B 1) K B L e
3 XS K (DH ) A 8 25 5200 (1 RLZR, LK A 8 oy
i 1 E , W Design Expert 6.0 [ 3-level Factorial iz,
BB PR AT A e Y BT S g R o, R
KPWE 1,

F1 WEEREEEMKEHLE

Table 1 Coded values of experimental factors and levels in

response surface analysis
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Table 2 Proximate composition of meat from Harengula zunast
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Fig.1 Effect of temperature on enzymatic hydrolysis
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Fig.3 Effect of enzyme dosage on enzymatic hydrolysis
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Table 3 Box-Behnken experimental design and results for response

surface analysis

S ‘ K DH
fifial RO BTE LG Jon ity (%)

1 1 1 1 12.71
2 1 -1 1 13.47
3 -1 0 1 13.47
4 1 -1 -1 10.83
5 0 0 0 13.65
6 1 0 -1 12.29
7 -1 0 -1 11.71
8 0 0 0 13.88
9 0 -1 1 12.47
10 -1 1 1 11.53
11 -1 -1 1 11.41
12 1 0 0 13.76
13 -1 0 0 13.06
14 -1 1 0 11.11
15 1 0 1 14.06
16 -1 1 -1 10.53
17 0 0 0 12.58
18 0 -1 0 12.00
19 1 1 -1 10.65
20 1 -1 0 12.12
21 0 -1 -1 10.65
22 0 1 1 12.18
23 0 1 -1 10.36
24 0 0 1 14.06
25 -1 -1 0 11.24
26 0 1 0 11.71
27 1 1 0 11.88
28 -1 -1 -1 9.77
29 0 0 0 12.29
30 0 0 0 13.24
31 0 0 0 14.53
32 0 0 0 14.02

FKF1,0,-1 03 1,

RI HmE P ¥5 F g Prob>F
i 9 47.81106  5.31234  38.026 46 <0.000 1**
A 1 3.50242  3.50242  25.070 82 <0.000 1**
1 0.09389  0.0938  0.67207 0.421 1
C 1 14.724 36 14.724 36 105.399 00 <0.000 1**
A2 1 0.30938 030938 221456 0.1509
B2 1 20.787 23 20.787 23  148.797 80 <0.000 1**
c? 1 1.15201  1.152 01 8.24626  0.008 9™
AxB 1 0.31041  0.310 41 222195 0.1503
AXC 1 0.35708 0.35708  2.55599 0.124 1
BxC 1 0.124 03 0.12403  0.88785 0.3563
kE 22 3.07343  0.139 70
S 17 0.79623  0.046 84  0.10284 0.999 8
a5 227720  0.455 44
ME 3] 50.884 49

AL (min) | BoRbK R EE LG, C MEGE(U/g) 5 ™ 265 22 S
% (P<0.01) .,

R 4 AT AR F (B 38,03, 77 A= 2 25 (1Y AT
RETERA 0.01%, BA W EM, “Prob> F”{E/NT
0.010 0, UL R R & B B 25 1, vl LLA %
M o7 T 3T A ASE 7R 38 47 J5 SR LA 13 3. RS
A C. Bl C* 2 1 3% BBRIR 2R 5« Prob> F™ KT
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“UA FAH” M 0.10,“Prob> F”{H KT 0. 05 FTHAR
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XPA R 2 AT AL A5 B 72

DH = 13.590 + 0.4404 - 0.072B + 0.900C -
0.2104%-1. 7008 - 0. 400C* - 0. 160AB + 0. 170AC -
0. 100BC (3)

T UL T 45 DR 2 X6 M 1o R 52 ) - s ke
S RO Ak 25 44, A H e i T ] AR E 4R KT (E] 6
Kl 7.#8),
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Fig.6 Response surface and contour plots of the interactive effects of the time and substrate concentration on hydrolysis degree
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Fig.7 Response surface and contour plots of the interactive effects of the time and enzyme dosage on hydrolysis degree
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Fig.8 Response surface and contour plots of the interactive effects of the substrate concentration and enzyme dosage on hydrolysis degree
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Table 5 Results of enzymatic hydrolysis in the suitable
hydrolysis condition
) R
it
2 3 4 R
AN(mg/ml)  1.918 1.953 1.974 1.939 1.946
DH( %) 14.59 14.88 15.06 14.76 14.82

16 5 RISl il 45 9 8% £ 2 1 o /K ik B 1
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R BE ZH0) SRR 43 B B 0 B (1gMr) 22k
FEX 2, 8105 7 1 2 Y= —0. 879 80x+2.767 71, r=
0.995 23, HoH x SRR 43 - Bt i B X B, Y A
B E F A, i Hh e i Ze 1 AH OC R 0. 995 23,
UEHTZMOC R RS, T DAAR 98 1 [mT 09 07 R 3550 1S R
TRE i B AR 2 T A
252 s TRESA  WAFIEEHW 2 ml
HIFH Sephadex G-15 B 4% 2 M7 73 85, i 4 0. 4
ml/min, B 2 ml, H 75 258 B0 (& 10) .
FH &] 10 AT 0, 7 i 0 0 Py 28 KUK 2R 1 Bl /K A fe 7 AR
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=0.995 23
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Fig.9 Standard curve of molecular weight calibrated by Sepha-
dex G-15 gel chromatography
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