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ABSTRACT: Objective To develop the best spicy recipe for grass carp conditioning products and research the
storage quality. Methods With grass carp as the main raw material and sensory evaluation as the main
discrimination basis, the original flavor formula (cooking wine, ginger powder, salt, monosodium glutamate and
white granulated sugar) and the spicy seasoning (Chinese prickly ash, chilli and pepper) was optimized by single
factor and orthogonal test. Finally, the change of storage quality of the product at —18 °C was studied. Results The
best original flavor formula of the product was 1.6% of cooking wine, 0.2% of ginger powder, 1.5% of salt, 1.0% of
monosodium glutamate, 2.0% of sugar. The optimal addition amount of 3 kinds of spicy seasoning was 0.3% of
sichuan peppercorns, 0.4% of chili peppers and 0.3% of pepper. The quality of fish-conditioned products was
maintained at —18°C, and the shelf life could be maintained for at least 2 months. The quality of the product was
better maintained after the addition of polylysine. Conclusion The fish conditioning products of this formula are
spicy and fragrant and have a long shelf life, which provides a reference for the development and storage of fish
conditioning products.
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Table 1 Factors and levels of orthogonal test for basic formula
S TS EER AN (4/%) DREEINEL(B/%)  RHEVRINEL(C/%)  ZEMRINED/%) R (E/%)
1 1 0.75 0.8 0.2 1.5
2 1.5 1 1.2 0.4 2
3 2 1.25 1.6 0.6 2.5
x2 &R mREREL 5 E R EEMKE
Table 2 Factors and levels of orthogonal test for basic formula
& /K M N2 (A/%) MU I 12 (B/%) BRALER I 1 (C/%)
1 0.2 0.2 0.3
2 0.3 0.3 0.4
3 0.4 0.4 0.5
®3 E&PEERSFRETMNR
Table 3 Fish conditioning formula sensory evaluation table
TP bR
SRR
0~5 43 6~10 43 11~15 43 16~20 43
HEER(30%) USTER /E- MV AU URIEE 2, AN URIEESF, A8 IR URIE LB, TCHEIR
AL SEFENHL, JCHE, A SEABNT, SRR, S LIRS, A AECERI L), AR, E
(30%) Z AR AT A H BRI AT P, TR UK JE 7 B A BT
SR Q0%) Tt AR, CEBREA AR MER, BORRK  ARIFaER, AR A REFaER, TR
R Rk SR B A LR KRR

£4,7%(20%) R ¥ o, JoREE
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Fig.1 Sensory score results for basic formula single factor(n=3)
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Table 4 Result of basic formula orthogonal test
RS 4 E AXE;  AxE2  AxC c AxC; B ExC, D ZH ExC,  =H Eg
1 1 1 1 1 1 1 1 1 1 1 1 1 1 11.81
2 1 1 1 1 2 2 2 2 2 2 2 2 2 12.08
3 1 1 1 1 3 3 3 3 3 3 3 3 3 12.35
4 1 2 2 2 1 1 1 2 2 2 3 3 3 12.43
5 1 2 2 2 2 2 2 3 3 3 1 1 1 12.48
6 1 2 2 2 3 3 3 1 1 1 2 2 2 12.50
7 1 3 3 3 1 1 1 3 3 3 2 2 2 12.44
8 1 3 3 3 2 2 2 1 1 1 3 3 3 12.34
9 1 3 3 3 3 3 3 2 2 2 1 1 1 12.46
10 2 1 2 3 1 2 3 1 2 3 1 2 3 12.24
11 2 1 2 3 2 3 1 2 3 1 2 3 1 12.56
12 2 1 2 3 3 1 2 3 1 2 3 1 2 12.28
13 2 2 3 1 1 2 3 2 3 1 3 1 2 13.18
14 2 2 3 1 2 3 1 3 1 2 1 2 3 12.95
15 2 2 3 1 3 1 2 1 2 3 2 3 1 12.89
16 2 3 1 2 1 2 3 3 1 2 2 3 1 12.63
17 2 3 1 2 2 3 1 1 2 3 3 1 2 12.33
18 2 3 1 2 3 1 2 2 3 1 1 2 3 12.88
19 3 1 3 2 1 3 2 1 3 2 1 3 2 12.48
20 3 1 3 2 2 2 3 2 1 3 2 1 3 12.52
21 3 1 3 2 3 1 1 3 2 1 3 2 1 12.56
22 3 2 1 3 1 3 2 2 1 3 3 2 1 12.35
23 3 2 1 3 2 2 3 3 2 1 1 3 2 12.31
24 3 2 1 3 3 1 1 1 3 2 2 1 3 12.26
25 3 3 2 1 1 3 2 3 2 1 2 1 3 12.59
26 3 3 2 1 2 2 3 1 3 2 3 2 1 12.55
27 3 3 2 1 3 1 1 2 1 3 1 3 2 12.46
K, 110.9 110.9 111 112.9 112.1 112.1 111.8 111.4 111.9 112.8 112.1 111.9 112.3
K 113.9 113.3 112.2 112.8 112.1 112.2 112.3 113 111.9 112.1 112.4 112.5 112.1
K 112.1 1127  113.8 111.2 112.6 112.6 112.7 112.6 113.1 112.1 112.3 112.4 112.5
R 3.04 2.44 2.85 1.64 0.50 0.46 0.96 1.55 1.29 0.68 0.37 0.67 0.48
i AEBDC
=&
A>B,C3D\E,

ES




%5 13 3]

SRALH, S A VR BRG] D0 IE B I B 5 4469

x5 SREESRERESEZRESESN

Table 5 Variance analysis for experimental of basic formula orthogonal test

I3 22 R - J5 A df ¥J5 F 5K
A 0.521 2 0.260 48.601 sk
E 0.354 2 0.177 32.985 *ox

AXE, 0.459 2 0.230 42.839 Hox
AXE, 0.192 2 0.096 17.918 *
AxC, 0.018 2 0.009 1.675
C 0.013 2 0.007 1.255
AxC, 0.052 2 0.026 4.863
B 0.148 2 0.074 13.797 *
ExC, 0.121 2 0.061 11.326 *
D 0.033 2 0.016 3.057
EXC, 0.029 2 0.014 2.669
R 0.021 4 0.005
Bt 4204.365 27

g R AR B3, P<0.01; «%7R8 B3, P<0.05,

S S - NS TR G R s S R T | W
RIS PP I e A AT IRAIE IR I8, 25 WK 4,B,C3D\E,
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Hr S B AL A BT o e B AR B B R R AR AR AE
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Oy B, ARELUSTMBNL, 77 S TN B R R R, SR
L5 B B A PR O S SR AT A PSR A SRR, B
FHOPUTA BB % o 22 5% R B XU 7 e PR 90 B o R
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1 0.4%B} R E P r B E o
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XEFERUAS ML (4) « SRR I (B) . BB N (C)3
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T ABOGT £0 P VR B S ¥ 3 B R (P<0.05) 0 285 A HT,
S REWRMAE R 4:B,C,, i — P 506 2 gk
B MR EAS A:B,C; EATx i, 458 BN, H
E ALB,Cy BAFATH A B MR R

2 3d ik — A0 A5 B TR B R B 1 5 £E TC 7 B
B 0.3%, BHL 0.4%, FEHL 0.3%, H LABLADZ 57520 fa
PR B A R PR SR SR L BRI D
33 &aREESSAFERIREFRRTE

VR PR 2 00 TR R B A R 0 R O 5, R R K
P14 5 2300 17 [] 0 BB LR A4SF 7™ i B 1 0 T o ol 4 1 £
PR R R ) 18 CCYR VRIVIARE, TR A [ 7 i ) i T
AN 3 ik, B 3 ATLIER], iR T e s
br, BEE M IR b= de bR R, EN T At
TR BRSO R A R, FLERIN TR AR R SRR
H R AR A RO N ERAR . FE R RIEE 60 d B, A
25 [ 2R 3R R R AL R 4R VR OB B4 B 3.35
1g(CFU/g) M1 3.091g(CFU/g), A H 55 WA o HL 4b B
2 BH TR AR, B A 1R BTk R 22 G PH M T A
PER AT AN S5 1, SR RAI YR . RS AR B A
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5B ()B4, TVB-N {E F1 TBA (A & A 6 m, HIEN 5 60
d e A AR B Z PR A A TVB-N KT 9 mg/100 g,
TBA {EHMET 0.5 mg/kg, B FUK R FIR T AL
R R, ZRad JB 1 G MR A B A0 7 o A R R O A
HR A 77 ol B AL ZUIRAS | AR 8338 o U 2 R R D 7
AT BB VR, R R, R A S A5 R AR

TG, TEWEIE], 7 i 58 E PR 35 R 7E R 47 L
EOKAF, 55N =AM AR R TR A R A, REA
R A FHL 2L SR P TR A AL

g5 b Ay Bl N, o 3 E VR 0 B A
REAE 15 3 RAF A AE 45, HLUS I SR OBUZ R 5 97 fh i i
U Ry A, A URORCR R T A ST AR R IR PR A 2
™A

r ]6 -
7 A . —o— eI o[ P .
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A . £
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Fig.2 Spicy formula single factor sensory score results(n=3)
xR 6 BRIFESRRRXKESERREER
Table 6 Result of flavor formula orthogonal test
SN PS5 R
5
A% B/% Cl% Z E T
1 1 1 1 1 11.87
2 1 2 2 2 12.65
3 1 3 3 3 12.37
4 2 1 2 3 12.75
5 2 2 3 1 12.85
6 2 3 1 2 12.48
7 3 1 3 2 12.33
8 3 2 1 3 12.28
9 3 3 2 1 12.55
K 36.89 36.95 36.62 37.27
K, 38.08 37.78 37.95 37.45
K 37.15 37.39 37.54 37.39
R 1.19 0.83 1.33 0.18
MR EK C>A>B
LIS 4:8,C,
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Fig.3 Effect of polylysine on product quality during freezing(n=3)
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