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Effect of exogenous enzymes on sensory quality of
pre-conditioned tuna fish steak

CHEN Qihang', XIAO Yuxuan', FANG Xubo’, CHEN Xiao'e'

(1. College of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China; 2. Zhejiang International
Maritime College, Zhoushan 316021, China)

Abstract: To solve the problems of poor deep processing and utilization of tuna products, and to develop tuna processing products,
we used yellowfin tuna (Thunnus albacares) as raw material to compare the effects of flavor protease, neutral protease, alkaline pro-
tease, papain and lipase on the amino acid nitrogen content and sensory score of pickled tuna. On the basis of single factor experi-
ment, we determined the best salting conditions for tuna by orthogonal test, and carried out a correlation analysis of tuna before and
after salting by electronic nose. The results show that the flavor protease was the best exogenous protease, and the best processing
fomula was: 0.3% flavor protease, 50 °C and 3.5 h. Under these conditions, the mass fraction of amino acid nitrogen was 0.82 mg-gfl,

and the sensory score was 36.3. The meat of pickled yellowfin tuna steak was delicious with good flavor.

Key words: Yellowfin tuna steak; Exogenous enzyme; Electronic nose; Amino acid nitrogen; Sensory evaluation
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Table 1 Factors and levels of orthogonal experiment

7K Level
[XZ Factor _—
1 2 3

AN I Exogenous enzyme addition amount/% 0.2 0.3 0.4

3% Temperature/°C

mFfE] ¢/h

45 50 55
25 3 35

1.3 SRIGFSFRNE
1.3.1 HERER
1.3.2 REVEERIR

SR/ NEAEC Jr e
LG ] 4 A A0 g B
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Table 2 Sensory evaluation of pickled tuna

AR (93)

21 Type

Scoring standard (Points) —4 First grade

2% Second grade =% Third grade

S Appearance (10) HERREEAE, RIRAR( (8~10)
i Texture (10) 10 R'B %, M@ (8~10)
KK Odour (10) TR, BEFBRUAR (8~10)

WK Taste (10) WS, AR (8~10)

A—EEE, RIFIE (4-7)
mNRE, EEEELE 4~7)
oK, SERUREGR (4~7)
WRIEEIE T, [BIRKEL, WA IR (4~7)

MRMEIIR, RREBE (1~3)
10 PIFARK, JERHIEE (1~3)
TEFEIH BIERR, JCEEFRIER (1~3)
BRIEVR, 80K (1~3)
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Figure 1

Effect of exogenous enzyme on amino acid nitrogen and sensory score of seasoned and pickled tuna

N. Neutral protease; F. Flavor protease; A. Alkaline protease; P. Papain; L. Lipase; NA. No enzyme added.
Different letters indicate significant difference (P<0.05).
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Table 3 Orthogonal experiment results

o AR Factr AR i W
R A: ANERGTR N S N Amino acid RE
Experiment No. E B: iE C: ] . -1 Sensory score
xogenous enzyme Temperature/ °C t/min nitrogen content/(mg'g )
addition amount/%
1 1(0.2) 1 (45 C) 1(2.5h) 0.53 23.4
2 1 2 (50 C) 2(3h) 0.62 253
3 1 3(55%C) 3(3.5h) 0.64 27.6
4 2(0.3) 1 2 0.69 33.8
5 2 2 3 0.81 36.2
6 2 3 1 0.74 314
7 3(0.4) 1 3 0.76 28.3
8 3 2 1 0.72 25.7
9 3 3 2 0.71 24.1
K, 0.60 0.66 0.66
K, 0.75 0.72 0.67
K; 0.73 0.70 0.74
R 0.15 0.06 0.08
K" 25.4 28.5 26.8
K, 338 29.1 27.7
K3 26.0 27.7 30.7
R' 8.4 1.4 39
S " 5 , , 2 2 = [30] » N 3
TR R T A SEOEATE AR SEtE, 7™ ). BEERY R SR M SNREER N
[}

AR EEMRAR . TR R
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0
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10 MRS R R (3 A A T AR H AR A —
(181 2-b), VLI Al 0 1 KUK 52 SN IR B o IR0
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fro Hor W2 w RIS I A LB AL A0 5T T
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Figure 2 Odor radar of tuna and enzymatic pickled tuna after steaming
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Table 4 Performance description table of PEN3 portable
electronic nose sensor

MRS R AR PERERIA
Array No.  Sensor name Performance description
1 wiC #J, B
2 W5S RYPER, MALAYRRE
3 W3C XK . JF A BUER
4 W6S ERO A AR
5 W5C XHBEkE . IS AT R
6 WiS Xof F B2 R
7 WIW XA | RS R
8 w2S Xt Z BRI
9 W2w XTI SY . A HUERAY R
10 W3S Lk

WSC I BE R RIS s B R I 42 A
AT YR 2, X L) TR R A U R
oy, BHksE T e ik, 25, dsnst
Tt oAy B R R R A 0 SR A R XU

23 MEHleeaREER

ik, BUREARK, iR AR 5.

®5 EHEREBREBERSN
Table 5 Analysis of quality index of pickled tuna
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Sensory index
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b L d ey Koy

Physical and chemical
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