Vol. 23 No. 2
Feb. 2 02 3

2 S e = T S
2 A

Journal of Chinese Institute of Food Science and Technology

ZIEE RRBE T R R

ZWR, KR ®E, X,
(BREFERIBREASL T
THREBIKRFEDHFE LRFR

KEE', #-H',

KEILXRFESFR
RBHAEFRANEEFERE

RPbL', EFHE"
Tk 116034
B @ 723001)

WE B B3 ARRAE S A FELRNGREAR AR LERERRELE, FE . RAHFORETRNFT X, 44
wFFAAMEER T LB (CC-IMS) BB B REMFE MMy &k, BRABLS XL F & NIRRT R
RERE; 0T Hodbir HiELEGE G ERBELREEAFTFTREE RGNS ELEY TRFE, KA CC-IMS
SHTE R A2 AP B R EACS Y B A Ak AR A lok BHE LAk AR &N 38 A B AR AL A A Rk
R, 38k fs a0 & R A MRS A%, & L&k LB R AR5 P SRk B £ A0 2ok 38 2 45
RAWRAE LRSS ZRGH B ERHBILAGERELEEFEE A PIRS THRAEGBEED REETRY , HLIERK
Rtk . ARBOR LT LGARGTIEEA T, B £ Foob il 3 Rk 0 8 N ARG B TR AZ vk 4 R 8% BT,

HRTBEEYRASTRY PRI RAE,
XK@ FaEL, KR, REFIEN; ©FE,
XEHS  1009-7848(2023)02-0202-11

B Ak 4 (Oreochromis mossambicus ) 15 FRAE M
it | Je B E Hun SRR AR 0 s | 2 R 32 23R
(97K 7 i, 37 5 Ml X 32 A R A R 7 TR R Y
HDC, A0 TP AR R AR A2 R B AR A R
M5, B Ak R B AEIR K R B 1R
R 78 1 IR AR5 S0 IR IR O ) 2 0 o o e 2 R
M OCEER RS, HAT, B Tk £ 3 KK, Hrb
A2 5 M v T AL ARV R A I PR AL R SE r
TSN, 380 3 A 1 O O I AR R o U R ) T
F B, H BN R A £ Bk R T | T R A A R
SEESL g S R v S 5 A | B R A 3 A
R B AT W BRES G, W TR R AT AR
TR KUK 19 35 =2 BL S8 RU S5 48 1) B—BRPOIHE 35 1
BRI R LA IR 25108 G A Mot e vk 2 ) P At A 9
R R A bR 25 IR R 8070 RN S, F 5 A8 22 1 T e
H T REFNFLIR T , 3 S — Rl (o, B & R F Y
Bt N D YA

ABEGE R T B-FR MR NG A48 | 280 22 5 BHIE

W B, 2022-02-17

ELWB . HEELHLIEaReRHEaE E8 %
I (2019YFD0902000) ; 3T T 4 4 i 5 K & 10
(2020JH1/10200001)

FE—EH. 2B Wt m Y TR

BEEE: HEM  E-mail: dxiuping@163.com

A0 & B T T A% (GC-IMS)
DOI: 10.16429/j.1009-7848.2023.02.020

RIS T BE A T 1 ORHI S 22 T 52 5 R R
Wi TH 2 Ak X B ARt N HEAT IR AR PR SR TR
FRBEE NI, Sam TR EEE T
it % i% (Gas chromatography imperative spec-
troscopy, GC—IMS)%ds LA /b 320015 2 | 1 i dx
HERBUR T2,

1 MBERE
1.1 RSN

AR A0 R ZE Al By A BR A BRI (i
Rty ARRHE ) | IS (8 ROKRES ) & 2% i VK
TR Tl BRI T RGE T H I XA i, &
EERANARERETE e R TR NN P el T RN
Al BRI (BT 20 W T R 7 8 S5 A FR
A,

P T VR, T I AR W e A BRA T
SCC-WE101 U5 AEZ5 %546, 1% Rational 24 A ;
PEN3 f# ##; X L+ &, 18 [E AIRSENSE 2\ A ;
FlavourSpec ® XU Bk 43 #T A% , 78 [ G.A.S A #] ;
AB204-N HLF 438 K, 5 20T BUAS I a4 2%
I
1.2 FIFapEERNGE &

BUHRBIEMA T 4°C%4L 12h, YIAL 1 emx1
em /NHRE ) 283 AN R S5 0 B Ak 3R AR (Il 290



B236 H2M

%Ak & BLIR SRR R 203
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B—FRMIHR A0 48 vk (TR PR AL LV ) - PRI 100
g RMA 5 g B-MIRMIAGH 270 g K TE IR T
26 1.5 h,

28 2 mr RHP IO (TRARAE IO ) A28 K
A K545 50 g, IR G BE#E 210, in 500 mL ¥}
T ,40 CLLF 200 W .40 Hz # 7 42 B 30 min, 4
CiL PEPRAFM B P 100 g, 3% Mmoo V ogmw=1:
3, % i F IR 30 min,

P B 2 e (TR PR R eI ) - B 100 g fa A 4%
M m Vg ramn=1:2 T 35 C/KF 1.5 ",

B EBSZ T E G0 (FFORH E A1) L
100 g fA, A 6 ¢ BHE 3 o FIBE 4 g 2271 (B2
FUKSZ RN L 1:1 BB T FIEH 11,
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Table 1 Performance description of PEN3 electronic nose sensor array

A5 BB A it s i Ak B 4 /mL - m
1 wic O N S @ 10(C;Hy)
2 W5S FHEKR 3 5 AR B 1(NO,)
3 W3C RN T 10(C4Ho)
4 W6s E T AN A A 100(H,)
5 W5C S 424 0 02 5 A R A R 1(C:Hy)
6 WIS a7 A 100(CH,)
7 WIW R AL T 1(HS)
8 W2S B E N S EEE 100(CO)
9 W2w *F AT HLBRAC B 1(H,S)
10 W3S #4808 R A 10(CH,)

1.5 GC-IMS ik 77 3%

R PRICRE 3 g, 275 & OISR 7 i
1.6 HBEWRESSH

2 2 SR B AEOVRI 4 SCMI ARSI o A O 1, R
HTELR B R 48 Sensewhisper #F 17 /8 H 2 W 4

8 SR Winmuster 1 Origin2019 X HL - &
BOPE 2E AT W 4E Fn AL B FE FlavourSpec JH LAV
(Laboratory Analytical Viewer) il Reporter ,Gallery
Plot \Dynamic PCA 17 %4 23 #1, # i Library
Search NIST #4852 #1 IMS 4is i #0477 M 437
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Table 2 Tilapia deodorant effect LSD analysis results

H o 0,32 % F e Ak o (87 KB LRl oS =8k
0,32 N N Y N Y N
& AA N N N N Y Y
ik Y N N N N Y
KB N N N N Y Y
Him LA Y Y N Y N Y
=8 N Y Y Y Y N
TN RN G RN FAAE 3 P22 5 Y R B T AT 35 1 25 5 (a=0.05) .
3 FEEaBRENRGEHFER
Table 3 Tilapia deodorizing effect filtering and sorting results
p= s
Fk Fo A - - -
0,32 & A A i V.4 #iE A =8
P2 ok Fk Fo 34 1A 2.786° 3.286¢ 4.429" 3.571¢ 5.143¢ 1.786'

=17 /NE TR LSD A 50 45 S M) 09 7 BE R R BE RN A B M 25 55 OR [R) 1 7 BE 3R 7R BE b IR] 1 B R3S (B A7 AE I 3 M 2
5 (P<0.05),

2.1.2 R-index 4553 #H1  R-index 215 5 # it () R—value ] %1 ,B—FF AR MK 41 11 3 o0 41 1m) 22 S
T A A Bz i S AR O i, R HTRD AN R AL S o 4 ) 25 SO B AR A
XA st 1) S8 0 MR 23 ok o 2 ) 1) 25 S R B R [ ¥ AETE k25 5 . %O T S BRI 50 74 15 2
R A AA, 8 R—index 515 & 8010 AR SR i A5 R — 3, Ud BRI A2 6 5 Ak B R it 5 2
IR A G . 8T R R—index 35 T 3K A5 REHETEAAGREER,

x4 FTEEFREBR R-index HR

Table 4 R-index results of tilapia deodorization effect

# 2 &5 B A EioF 4 A B GRS =
Rk @38 0.00 0.41 0.22 0.35 0.09 0.71
Tt A A A 0.59 0.00 0.30 0.46 0.17 0.77
itk i 0.78 0.70 0.00 0.68 0.38 0.89
it KB 0.65 0.54 0.32 0.00 0.18 0.88
A E LA 0.91 0.83 0.62 0.82 0.00 0.97
FritEa 0.29 0.23 0.11 0.12 0.03 0.00
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Fig.1 The radar chart of the response value of the

electronic nose sensor to 6 kinds of tilapia samples

after deodorization
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Fig.2 PCA analysis of electronic nose response values

of 6 kinks of tilapia samples after deodorization

A IS | 2R 55 KR ) 50 27 £ py 3 [
YERTRO 255, SR H & Bk & W 55 19 % & 1 5T
THEMH, HBERE & #YRRTEHHE
SRR AL, EEIET AR — R LR, %
JEE R 0 Jo A T A S A IOVE D . A I T B A TR
AT, A g LA A AR B (Hexanal ) |
24— B 0 T A S R AR T T S ) J5 1) R R R
JUR R S5 DA P G e UL PR AT, LS BB R
H A0 T T 1 Ak JHEA A o v B S ) B R A
FIEH 780 35, X 5 4 A PRO IT S 45 R AL,
PR 3-H T RE (R TRIK ZRIK) 2-H
PR (LA 3R A ) RN — W 3 — ik, mT A A R
R T It JUER Ak B 0 S £ 1A 68 R A KUK ) S5 X



206 A T 2023 455 2
TR GEA A A R 2T B 3-F LT REAT v 4 v A0 XU g J5 i 2 2 4k B £ Y A
NSRS B R o AR Py, FRRENE AP XIRY B & 85 2 FAUH R O AL
Ia/n [+] A-1
oo [+ a2
oo [+ A3
Hif oz g L
0 s o [+ -1
30 o0 [+] c-2
30 o 4] c-3
oelle o [+] p-1
et B
o| 04 E-1
0| [+] B2
0| & [+] E-3
0 o [ -1
0 oo [+ F-2
0 oo [+ F-3
| ~RGY S FoOwe L Sygs
15578 is 50
p 2 il
2
l;
TEA. LB ML C. RIEE D, NN S5 B B F. =8
3 6MBENETEEFRIELERSIELEIE
Fig.3 Gallery plot of volatile components in tilapia samples with 6 kinds of deodorization treatments
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JERN
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Table 5 Summary analysis of volatile components in tilapia samples under different defishiness treatments

a5t aE1%
sk o4 RI {4 :

b 1% KE  HELS EwLs e

Mk 2-TAAE(ZRK) 623.60 0.15 2.10 5.60 1.98 0.28 0.16
2 A (B 4K) 620.40 3.70 2.01 5.08 1.72 5.58 2.94

TRTE (=R 732.60 0.69 1.65 10.30 3.97 0.47 0.53

TR T B (E4K) 737.00 1.84 1.06 5.23 1.27 2.04 1.04
TRTE(SRA) 732.60 0.20 0.06 0.83 0.22 0.15 0.17

4-F Ik B 848.60 0.07 0.17 0.05 0.05 0.06 0.10

LB (= RAK) 517.50 0.96 7.24 7.30 11.32 2.07 1.10

L8 (B4K) 520.50 9.23 0.63 6.14 1.42 4.07 5.00
1,8—fevt & (=R 4HK) 103560 045 3.35 0.21 4.04 0.30 0.51

1,84 vt % ($44) 103660 076 6.53 0.52 7.86 0.57 0.71

%A% A 1090.50  0.10 0.45 0.07 0.10 0.08 0.10

2t 18.17 25.25 41.33 33.96 15.66 12.36

mE (E,E)2,4-Tth® 911.80 0.53 0.76 0.10 0.10 0.28 0.37
T B 645.20 0.28 0.10 0.95 0.08 2.50 0.25
ET8(ZRKE) 590.80 0.30 0.03 0.22 0.08 0.39 0.24
ETE(Ek) 597.60 1.82 0.03 0.67 0.1 0.80 1.04

B (=R AK) 897.20 0.18 0.01 0.07 0.03 0.12 0.17

ek (B4K) 897.70 1.34 0.04 0.47 0.11 0.90 1.38
EE(ZRIK) 788.70 13.83 0.70 8.40 1.53 8.80 17.69

e E () 789.30 7.95 0.43 2.37 0.78 437 6.19

Kk (= FAK) 689.50 0.89 0.09 051 0.04 0.64 2.01

K (B4R ) 690.40 3.71 0.22 1.23 0.25 2.29 433

dit 30.83 2.40 15.07 3.14 21.07 33.67
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(8% 5)
A8 4 E /%
% o #h RI & :
&, 3 e KW HBALES FHALL =8
Mk TE(ZRK) 583.20 0.38 0.56 0.40 0.53 221 0.71
T & (3 4R) 582.50 2.00 0.17 2.46 0.71 2.73 2.15
5, B 681.40 0.52 1.27 0.38 0.46 0.38 0.68
6-F H—5- -2 990.40 3.14 12.33 2.57 15.27 10.82 4.82
7 A 516.00 2.00 0.56 7.89 2.24 16.60 5.04
it 8.04 14.88 13.70 19.21 32.74 13.40
BE a-RRABR(ZEHR) 989.80 0.60 1.39 0.25 1.00 0.47 0.52
a2 7 BB (GBIK) 989.80 0.26 0.24 0.23 0.54 0.28 0.30
it 0.86 1.63 0.48 1.55 0.75 0.82
Bk LB 601.10 0.86 12.02 6.08 15.23 0.72 0.60
7 B 2 B 699.70 0.13 0.44 0.06 0.04 0.09 0.10
it 0.99 12.46 6.14 15.27 0.80 0.71
Wk E oK (ZRA) 926.40 0.11 0.10 0.06 0.26 0.08 0.11
- (SR 925.70 0.24 0.43 0.19 1.25 0.23 0.24
= (% BAR) 925.70 0.19 0.04 0.08 0.26 0.09 0.13
= (% BAR) 926.80 0.10 0.02 0.04 0.10 0.06 0.09
- i H 1 004.40 0.13 0.15 0.10 0.32 0.14 0.13
A AR A 1 030.40 0.66 0.73 0.45 2.32 0.53 0.58
it 1.43 1.47 0.93 451 1.13 1.29
BE e 848.40 0.28 5.49 1.44 2.94 0.42 0.28
N N 716.60 26.26 0.74 6.42 1.51 12.75 20.93
it 26.54 6.23 7.86 4.45 13.17 21.22
EE  2-Thvkvh 691.80 1.54 0.91 2.02 1.11 1.49 1.21
T 45 1 336.90 0.38 0.84 0.25 0.14 0.32 0.37
W RAZR(ZRSE) 1 079.70 0.55 7.76 0.41 0.16 0.42 0.49
SRR SRR 1 079.20 0.97 3.42 1.50 0.35 0.63 0.90
it 3.44 12.94 4.18 1.74 2.86 2.97
3 i MR o 2H B S AR AE I R 25 R A B A T

s
1) BEE HEY I 2 v R B R 56 vk i R -
index %48 1170 M A5 2RI (1 B 2271 2 A A B
2 A fa A I R RO R 4

2) HLFEEEE PCA 40 BT 7 vk al IR A IX.
43 WS TR JBE 5 12 Ak B Y B Al A

3) SR GC-IMS X} 6 Fft Jiit i b B 1 % 4 £
B AR I R ) 3 EA T o0 BT, S o T S8 T 42
PR A WAL S D), A5G — L I i) B4k L
ALEE 11 FREEZE 10 FREEZE 6 PG 1225 |5 Al
2 2 PRI G 2 FhERE 2 FhER S 2 FhEEE (1
PPN 1 g2, A ] B3t Ak 345 0 PR ) XL

LRI S 3 YR AL B £ 1A PP RS O 5 i R
FHEAR, ML 2 T O 2 2 R A A XU
Yy I R AR 2R W S R A 5 B, AR S A &
P ARG S By R i S IR R e SR R
952 5 8 22 TR AR T 5 P T 5
Py i) 25 bR AL R AR TR AR 2Ry o i, i A
I B R TR A BB £ A A A T AR AR XU X
S, R SRR i T 2K D S ) S AR R R e
PR R I 2 PP IS (RS R X 5 £ B 5 B-FROIRM
R R A R R R A X S A T
IR 73 1 B B 1) 2RO T B S AR R R I £ Y
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Studies on the Deodorization Method of Tilapia

Jiang Pengfei', Chen Yao', Jin Wengang’, Zhang Yuying', Huang Yizhen', Zhu Kaiyue', Dong Xiuping"
('National Engineering Research Center of Seafood, School of Food Science and Technology,
Dalian Polytechnic University, Dalian 116034, Liaoning
“School of Biological Science and Engineering, Shaanxi University of Technology, Key Laboratory of Bio-resources of
Shaanxi Province, Hanzhong 723001, Shaanxi)

Abstract Purpose: To determine the best deodorization process by comparing the deodorization effects of different treat-
ment methods on tilapia meat. Methods: The sensory evaluation method of sorting was adopted, combined with the elec-
tronic nose and gas chromatography ion mobility spectroscopy (GC-IMS) data to select the best tilapia deodorization
method. Results: The sensory analysis of tilapia meat treated with cooking wine compound method had the best sensory
effect. Electronic nose analysis masking method, cooking wine compound method, and embedding method had significant
changes in methyl and inorganic sulfide compounds in fish meat after deodorizing treatment. GC-IMS analysis identified
42 kinds of volatile compounds. Fish meat processed by the tomato compound method, fermentation method, masking
method, and cooking wine compound method all formed their characteristic flavor regions on the fingerprint. The fish
meat of the embedding method and the blank group had similar fingerprints. In the samples treated by tomato compound
method and fermentation method, the relative contents of aldehydes that cause fishy smell, ketones and alcohols that en-
hance fishy smell were relatively high. The content of low molecular carbon chain aldehydes in tilapia meat after deodor-
ization by masking method and cooking and wine complex method was the least, and the deodorization effect was the
best. The results showed that in the tilapia meat treated with cooking wine, white vinegar and ginger juice, the relative
content of aldehydes in the sample was reduced due to the introduction of flavor substances by ginger juice and cooking
wine and the absorption of white vinegar to reduce fishy substances, and the best deodorizing effect.

Keywords tilapia; deodorization; sensory—evaluation; electronic—nose; gas chromatography imperative spectroscopy (GC—

IMS)



