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Abstract: In this work, papain and trypsin were used to hydrolyze protein from Larimichthys crocea, and their hydrolysates were
subjected to sensory salty taste evaluation. The taste sensing system-electronic tongue for numerical analysis of taste was also used. The protein
recovery, hydrolysis degree and peptide nitrogen recovery were analyzed to investigate the changes of nitrogen forms during enzymatic
hydrolysis. Trypsin hydrolysate was found to have the greatest salt-enhanced activity. The maximum of the sensory saltiness value and the
electronic tongue salty electric signal value obtained at the enzyme to substrate ratio of 5%. based protein content, the incubation time of 3 h, the
incubation temperature of 55 ‘C, the meat to water ratio of 1:1 (the protein content and sodium content of all samples were the same). The salty
taste enhanced effect was the strongest, and the protein recovery rate reached 49.7%. Results of antioxidant activities showed that the
salt-enhanced peptide prepared with trypsin for 3h had a reducing power of 0.149 mmol TE/mmol and DPPH radical scavenging activity of
0.057 mmol TE/mmol. The salt-enhanced peptide as a bioactive peptide has important nutritional value and biological activity. It can partially
replace sodium chloride for the development of high-grade seasonings and as a functional food ingredient.
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Fig.1 Changes in DH of Larimichthys crocea by different
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Fig.2 Changes in PR of Larimichthys crocea by different
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proteases during enzymatic hydrolysis

SR AR [ED0 KB S B 0K AR (DHD.
HAREWEE (PR) LUKIKR SR (PNP) Ml
1. B2 FIE 3 s, O h NS InEg i ™7
BHAREEEAT /KA, AT LLE HIERCA AN, BARK



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

fREE . R ARCR R IRE S BERG, (B2 E
HEBT 8K . BRI IR, PR
AR PSRN (A ISR BB I, Il 7ERE
fRIEAT RIS 5 h B, KRR 15.32%, & 5 [FIISCR
i 61.60%. AR T K3 0 FEAR 40 % TR b T
SR LE, T Al 2 AR AN 1) P K 2 1 g
BT M S B AR, RN b T R R
A RS pH, 2 R S TERAE, &
A EYCEE. BIETTLLEE, B0 h MIkE A S
&40, IR S Bhb T3ha T, (Hsfhhb T Ftass.
It AN (OGR4 T8 BT R AR R N
TRRUA R B IR, T R A UG A B 5%
ERN, Tk A R T R

22 Bt e eydna it LA

221 BERA R LR A 6930

AR BT RIS K 38 8 At A Hh Bl e = 4
WIE TR 4 Fror. BB S, BEE R E)
IRE, AIER I BGRE R =4 HP FHREG G % =4 HT
R H 2P Ea S TERT 2 h PRGN AR
PEE IR 13 R ER K (p>0.05), AN [ EEHEHR
FEW) 3~4 h AR, 1 4~5 h iB SR F AN T
7E 5 h Abik F) i KAE 0.155 mmol TE/mmol; i ik
FERP=PI7E 3 h Abik 0.149 mmol TE/mmol, i i 36Kt
AR T AWHEIOIRES,  [FIFE/ERERE 5 h Bid
J& J73% 0.16 mmol TE/mmol. iX-57KAREE AR L34
FEACL, TP 7 A 350 i 5 AR IS T 1 A T 38K
R . X BN R R B SR IE
J5 13, Feng S i Mk R AL IR 20 B8 4 rh %
UK BT A ATE PEREE T == U/ 3 5

021
C—JHP
0.18F ==HT ¢ F
fE I
L C 4R ePE i
0.12}

0.09
0.06 -

& J& /7 / mmol TE/mol

0.03

0.00

0 05

BRI ] / b
[ 4 R iEP ARSI R AR T
Fig.4 Changes in reducing power of Larimichthys crocea by
different proteases during enzymatic hydrolysis
222 BEafgat At DPPH § w3 F TR 7 6970
AR 1 M BRARE X K B e B e R B e
DPPH H HEERRAE IS an Kl 5 Fras. a4,

DPPH J&FR#E SR EA RS EIE a0k, TEBH 3 h N
A TR I RH R R R4 DPPH [ 355 B /3%
BB, 4354 0.056 mmol TE/mmol A1 0.057
mmol TE/mmol . FERF 1B =4 DPPH H H2&iERR /)
W= TR EE. BT L h N, B HIEERRE

6 BT [B] RT3 i B2 v, TS 1~3 h AR f
T P22, 3h JaH 2 H RIS . o] fe i K2 B T
3 h WS FHEEEM MG RE AR T 2 K
KW, BEENGAR ST, 2 pE— D R
s E R, PrERES) T, X5 5 BTy
0T DPPH IEBR MR I A — 3. 1X
KW= DPPH J5FRRE I HA B2 K T &
KNHIEENR, 7] et K S FE R AR 2 IR 1)
I DA ) 23 1) 5 M 5% . Jiang 25V 5 A T T
Ak (HDHPVC il HEKVC), 7T & 8l HDHPVC A
A TSR DPPH JEFRAET), HIEEN7E N Il His
PIBGLR, KB A AR B A —A His BRAE, £
SRR AR E RS PR C R IR s Y ER DA R IR EPS

0.06

s

_"‘FE_

0.04 |-

0.02 |

0.0 0.5 1.0 2.0 3.0 4.0 5.0

BT 1) / b
5 EgfRidiZh T EIEGEERZ AR & DPPH BEHESEM I
Fig.5 Changes in DPPH free radical scavenging ability of

DPPH [ Hi 2354 77 / (mmol TE/mol) 3N

Larimichthys crocea by different proteases during enzymatic
hydrolysis

23 WRREFHNETOE

BRI A S B R kNS T e R
BAR R B, W2 Kb 0RO 2 15 B R =4
HHENET SRR, 7R T A R LAHERR B S
BT IR o ANRIREERINT [E) R P Fh B 1 WA OK TR
FHAS BN s 15 2R R, 8
HHTE 33 mg/100 g BEfd =PI 47 o

2.4 BRI P R RCRAR R AL

R 1. R 2 73RNV F g ARG AN (R B s
RN N RV T S P I e S
LA 0.33 mg/mL SALSE R E N FEAE ) RO P

187



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

&R EERIR S, RIORIER , v R A BN ) )
R sR. AR 1R LUE H, ARV A BEIBE R
VRS, B e omEE 3 h i, E R TME N
1.83, HAFEMZ[AEE IR BN . HIFR 2 FA,
[ BE I IR B R TAE AN, &
Mg 3 h N, BRI 2.08; HUON
B 1 h i, HRUT- S E S AR A g % 3 h IR AT

Ao ZamAAERAnTa, B3 h JaKEMES
JR RS TER K (p<0.05), ThKE S &A AT
(p<0.05). WFFLRH, LEHURUIARIE I I EEZ /N
TRE, R EIERR I LR AR K M R IR T e
SRR AR, S AR TR/ 53 i P
N EEERR, WO RORE BN S BRI A

1 BRI IEP AN E IR R AR IR E RIKITE

Table 1 Evaluation of sensory salty taste of enzymatic hydrolysate of Larimichthys crocea by papain during enzymatic hydrolysis

SHEAR T HO HP-0.5 HP-1 HP-2 HP-3 HP-4 HP-5
1 0 1 1 2 2 1 1
2 1 1 2 1 1 1 2
3 0 1 2 1 2 2 2
4 1 0 1 2 3 2 2
5 1 1 2 1 2 2 1
6 0 1 2 2 2 2 2
7 0 0 1 1 1 2 2
8 0 0 1 1 2 2 1
9 1 1 2 1 2 1 2
10 0 1 1 1 2 1 1
11 1 1 2 1 1 2 1
12 0 1 1 1 2 1 1
F354E 0.42 0.75 1.50 1.25 1.83 1.58 1.60

% 2 BRI AR ARESERIR A SR G B AR IR RS RUKITRE

Table 2 Evaluation of sensory salty taste of enzymatic hydrolysate of Larimichthys crocea by trypsin during enzymatic hydrolysis

SAPAR B HO HT-0.5 HT-1 HT-2 HT-3 HT-4 HT-5
1 0 0 1 2 2 2 1
2 1 1 2 1 2 1 1
3 0 1 2 2 2 1 1
4 1 1 2 2 1 2 2
5 1 1 2 1 2 2 1
6 0 1 2 1 2 1 0
7 0 1 2 2 3 3 2
8 0 2 2 2 2 2 2
9 1 2 2 1 3 2 2
10 0 1 2 2 2 1 2
11 1 1 2 2 2 2 1
12 0 1 1 2 2 1 1
FHME 0.42 1.08 1.83 1.67 2.08 1.67 1.33

2.5 EEfRITAR B EEAE PR E0 HT E RRTE
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Table 3 Electronic tongue signal value obtained by enzymatic hydrolysis of Larimichthys crocea by papain during enzymatic hydrolysis

NO. BRvR FoR ek FoRETR B JETR Btk Bk Bk ARk
HP-05 -4410+153" 586+0.08° -1.2240.19® -0.63+0.05° -0.30+0.07* 1548+0.13"  168+0.22°  -151+0.27°
HP-1  -44.03+130*° 6.41#0.13°  -0.84#0.16° -0.38+0.01° -0.29+0.07* 1547+0.13%  177+0.22°  -1.68+0.18"
HP-2  -4373+1.08°  6.08+0.10°  -151#0.16° -047#0.04" -031+0.06° 1551#0.10° 1774022  -1.79+0.22°
HP-3  -43.14+093"  587+0.08° -1.05+0.16° -057+0.03 -0.29+0.06*° 15.41+0.10°  181+0.24°  -1.39+0.21°
HP-4  -42.84+0.74°  6.20+#0.07™ -1.35+0.14® -046%0.02° -026+0.07° 1547+0.09°  1.81+0.24° -2.29+0.22°
HP-5  -42.40+0.60° 6374001 -1.14+0.16™ -0.30£0.04" -0.25+0.06° 1546+0.04°  182+022°  -1.50+0.17°
E RPEBABETAAELNHE X, REIEBFEETR—F F £ 5% 23 (p<0.05).
* 4 iR P RERES R RIS EIN B T EBIESE

Table 4 Electronic tongue signal value obtained by enzymatic hydrolysis of Larimichthys crocea by trypsin during enzymatic hydrolysis

NO. BRvR IR Bk FRIER B JEvR (227 o o 3 Ak
HT-05 -4357+051° 6.59+0.02°  -0.25+0.12° -054+0.06° -0.25:0.06°  15.75+0.05°  1.91+0.23%  -1.84+0.07°
HT-1  -42.86+0.40°  7.424¢0.01°  -058+0.15%  -0.03+0.03° -0.24+#0.05°  15.67+0.05°  1.86+0.23°  -0.94+0.16"
HT-2  -41.95#0.25° 820+0.01"  -1.11+0.07° 0424002 -0.11+0.01°  1567+0.01°  25040.17°  -1.70+0.09°
HT-3  -41.25:021°  7.12+40.03° -0.78+0.05%  0.01x0.03°  -0.10+0.00°  1550+0.01°  2.51+0.14°  -1.02+0.09"
HT-4  -4178+0.17° 8114005 -0.97+0.07°  0.41+0.02° -0.10+0.00° 15.63+0.01°  255+0.14°  -2.11+0.07°
HT-5  -4156+0.10° 6.27+0.01°  -148+0.06° -0.46+0.02" -0.06+0.01°  1558+0.00°  2.60+0.14"  -3.48+0.11%

3

E: RFPHIBABETEEENT X, REDEBFERTE 7 P £5F 2 E(p<0.05).
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