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Table 1 The corresponding characteristics of 18 sensors of electronic nose

(RS clinsg M 454 25 YR

Sensor code Response characteristic Reference material

LY2/LG FAL AR Oxidized gas AR AW Chlorine, fluorine, nitrogen oxides
LY2/G #R Toxic gas Mt A%) Ammonia, amine compounds

LY2/AA AHLE Y Organic compounds

LY2/GH S Toxic gas

LY2/gCTL  #K Toxic gas

LY2/gCT ZIRE MR Flammable gas

T30/1 HHLEAY Organic compounds

P10/1 SR AR Flammable gas

P10/2 RN Flammable gas

P40/1 AALSA Oxidized gas

T70/2 FHALA Y Aromatic compounds

PA/2 FHHUEA Y < Organic compounds, toxic gas
P30/1 RSN A HAEA Y Flammable gas, organic compounds
P40/2 FALA MR Oxidized gas

P30/2 HHEAY Organic compounds

T40/2 AU Oxidized gas

T40/1 AR Oxidized gas

TA/2 APUELE Y Organic compounds

. N % Ethanol, acetone, ammonia

% Mk A% Ammonia, amine compounds

Ak Sulfides

¢ T H¢E Propane, butane

WAL A9 &AL A Polar compounds, hydrogen chloride
ik 1k 5% Hydrocarbon

AEMAEAL A Y E Non-polar compounds, methane

i .4 Fluorine, chlorine

IR\ —H 2K Methylene, xylene

Z W Ak A Ethanol, ammonia, amine compounds
S A Y & L Hydrocarbons, ammonia, ethanol
S FRALE ALY Chlorine, hydrogen sulphide, fluoride
LT i Ethanol, ketones

4 Chlorine

i Fluorine

£ Ethanol
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Table 2 Response values of E-nose sensors for surimi by different rinsing treatments

ﬁiﬁgi CT OF-5 OF-10 OF-15 OF-20
LY2/LG 0.0164-0.006¢ 0.0084-0.002d 0.021£0.007a 0.0194-0.005b 0.00840.003d
LY2/G 0.0144-0.001ab -0.01340.001a ~0.01540.001b ~0.01340.001a -0.01340.001a
LY2/AA ~0.0934-0.004d -0.0704-0.004b -0.05740.002a ~0.07840.009¢ ~0.07140.006b
LY2/GH ~0.0134-0.001be ~0.01240.001ab -0.0144-0.001c ~0.01340.001bc -0.0124-0.001a
LY2/gCTL ~0.0334:0.007¢ ~0.02840.010ab -0.03040.013b ~0.0254-0.008a ~0.03840.005d
LY2/gCT ~0.01240.001ab ~0.01240.001ab ~0.0124=0.000b ~0.0114=0.001a ~0.012420.000ab
T30/1 0.1404-0.002b 0.140=2=0.001b 0.14740.002a 0.1464-0.002a 0.14540.002a
P10/1 0.480-£0.003a 0.47540.003a 0.476+0.002a 0.4784-0.002a 0.47640.003a
P10/2 0.418-£0.008a 0.4074-0.003b 0.409-0.002b 0.4114-0.002a 0.41140.003a
P40/1 0.477£0.007a 0.47340.003a 0.474+0.002a 0.47640.002a 0.476+0.003a
T70/2 0.1060.003b 0.10740.002b 0.11140.002a 0.110£0.001a 0.110£0.001a
PA/2 0.2264-0.009a 0.22340.002a 0.22740.002a 0.2274-0.001a 0.22540.002a
P30/1 0.164=0.009b 0.163=20.002b 0.1724-0.003a 0.170=£0.003a 0.170£0.002a
P40/2 0.1064-0.003b 0.106=2=0.001b 0.1114-0.002a 0.11040.001a 0.10940.001a
P30/2 0.095+0.001a 0.089=0.002b 0.0874-0.003bc 0.08340.001c 0.08940.001b
T40/2 0.108-£0.006a 0.10440.001a 0.106+0.001a 0.1064-0.001a 0.106+0.002a
T40/1 0.418+0.011a 0.41940.007a 0.425+0.003a 0.4184-0.006a 0.424+0.011a
TA/2 0.449-+0.012a 0.44140.007a 0.45240.011a 0.449+0.010a 0.44340.008a

T CT ARG VX B ; OF -5 RAEURPRIEYE 5 min; OF-10: SR IEVE 10 ming OF -15: U SUIFIEUE 15 min; OF-20: ST 5 0E
20 min; BT PR A PR R 22 5% B35 (P<<0.05) . T, Note: CT: Traditional rinsing method for control; OF-5: Ozone air floatation

rinsing for 5 min; OF-10: Ozone air floatation rinsing for 10 min; OF-15: Ozone air floatation rinsing for 15 min; OF-20: Ozone air floatation

rinsing for 20 min. Different letters in each row mean significant differences (P<0.05).The same as below.

SRy ik — ARG AL G U R B AT TR Ok £ B [
JRUBR B 43 1) 2 5, XA 8 T 0k AR R A /<007 T U £ JBE
4 B, - S A RO HE AT PCA A3 0T, =48 3 148 40 B7
S S AN S I D E S B T I -1 S g e o510 S N 7 8
h96.58 %0 , AT L 78 43 S W R A AR AR R . A 2 T
{14 B 0 15 A DX A RO A A B PR 1 P B G
R ATV 10 min J5 i A BB A — e i g, i’
SERTRIEYE 20 min £ 58 [R) HC Al 5L 4R I R £ JBE )
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Fig.1 Electronic nose PCA diagram of surimi treated by
different rinsing methods
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Table 3 The relative content of volatile substance in surimi treated by different rinsing methods %
- P .
siije . Ii;‘:ﬂ) rJl /t T;Iel v(ﬁi 'ﬁi’fme CT OF5  OF-10  OF-15 OF-=20
4.53 CL % Hexanal 8.62 8.92 8.57 5.30 6.14
[ 7.72 B Heptanal 3.20 1.02 0.86 - -
Aldehyde 14.70 T-/# Nonanal 2.87 0.57 1.29 1.05 1.13
17.82 & Decanal 0.81 0.20 — — —
[uE) 20.34 L T-ZEH fil] Methyl nonyl ketone — 0.13 0.13 0.29 0.19
Ketone 13.68 3,5-F 52 3,5-Octadiene-2-one 0.72 0.75 0.19 0.46 0.42
i 10.33 1,252 = 1,2-Cyclohexanediol 1.31 - - - -
Alcohol 10.49 1 #5382 1-Octene-3-ol 6.67 417 478 5.26 6.03
12.17 D-Fr### D-Dipentene 0.82 0.43 0.69 1.80 0.37
25.64 ~+ i Pentadecane — — — — 0.24
28.00 1754t Hexadecane 0.47 — 0.11 0.10 —
30.23 [-E %t Heptadecane 4.80 1.24 2.32 2.95 3.63
28.00 I+ JL%E Nonadecane - - - — 0.09
ik e 30.36 Z}+—%¢ Heneicosane 0.13 — — — —
Hydrocarbon 25.55 175 Hexacosane 0.12 - - — -
17.11 Z% Naphthalene 0.23 — — — —
7.41 WP Cyclooctatetraene — — 0.37 0.13 —
6.74 ] —FF 2K m-Xylene - - - 1.77 —
6.72 X 2K p-Xylene — — 0.81 — —
6.77 2-F3E-1% 4 2-Methyl-1-pentene — — — — 2.04
23,39 1-W%74—ﬁ¢if|j%fﬂ)f<ﬂi - 027 B B B B
1-Methyl-4-nitromethyl-piperidine
Hefly 2.18 2-8H T %5 2-Butylamine - - - - 6.70
Other
1.80 DL-N%# DL-Alanine — — 35.38 17.92 -
7.84 5-H1 32 A -3 5-Methyl-2-phenyl-indole 1.65 — — — —

=R ARKEMF] . Note: “—“ means not detected.

19 ity SR XU — i e 442 5 P o 4 9 B2 R
W (AL R R o Ay — 2D S A G B e e R4
STF BRI £ JBE A AR KUK B2y, TR HT ROAV
3T I 3 AT £ JE P A AR R B o e JBE AU B TR
PRI SR IR 4

24 0T HL ROAV=1 I LRI A K BE
M T 2SR 12 -3, DA WA e A T e AL BB
LGRS TR I £ BE v X £ B SRR AT K Y
DTHK s ROAV 7E O~1 M #E & MW iU A D-Fr 46 4 il
Z5 DL EAT D 0 BE MG RAE VR H
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Table 4 Threshold, ROAV and odour of characteristic volatile flavor substance
FERIERI BT [ {E/ (ng/kg) ROAV RN
Volatile substance Threshold CT OF-5 OF-10 OF-15 OF-20 Odour
O Hexanal 4.50 66.74 100.00 100.00 100.00 100.00 FHHIK Green
B Heptanal 3.00 13.94 17.15 15.05 — — #JJlRIR Fishy
T-f% Nonanal 1.00 100.00 28.7 67.73 89.15 82.82 LREEMR Green musty
24 Decanal 2.00 14.11 5.04 — - - BBk Fatty
1475 -3- 1-Octene-3-ol 10.00 23.24 21.04 25.10 44.66 44.19 + b Earthy
D-F##5)i D-Dipentene 200.00 0.14 0.11 0.29 0.76 0.14 FiEAE Lemon
%% Naphthalene 60.00 0.13 — — — — /

TE: FEER A 3G 12]; - — " SFoR AR 2 SR /7 3o R B U IE ;9 ) ROAVZ0.1H9RIRAEA#) . Note: Thresh-

old data were from the reference [12];“—"means the substance was not detected or no calculation; “/”means no odour description; only flavor com-

pounds with ROAV=0.1 were listed.
3 3
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Effect of ozone floatation rinsing on volatile components
of silver carp surimi

ZHOU Hongyu, LIU Huan, XIONG Shanbai, LIU Youming

College of Food Science and Technology, Huazhong Agricultural University/
Engineering Research Center of Green Development for Conventional Aquatic Biological Industry in the
Yangtze River Economic Belt, Ministry of Education/National R&D Branch Center for Conventional
Freshwater Fish Processing ( Wuhan) , Wuhan 430070, China

Abstract In order to investigate the deodorization effect of ozone flotation rinsing on silver carp suri-
mi, the surimi were prepared by conventional rinsing and ozone flotation rinsing , respectively. The volatile
components of surimi were determined by the electronic nose combined with headspace-solid phase micro-
extraction-gas chromatography (HS-SPME-GC-MS). The ROAV analysis was used to determine the ex-
tent of contribution of specific volatile components to the odour of the silver carp surimi in order to find the
source of its fishy odour. The results showed that a total of 24 volatile substances were detected in the sil-
ver carp surimi. The volatile components were less in surimi by ozone floatation rinsing than those by con-
ventional rinsing. The relative content of fishy components were reduced, such as hexanal, heptanal, non-
anal, decanal and 1-octene-3-ol, but 1-methyl-4-nitromethyl-piperidine and 5-methyl-2-phenyl-indole which
are associated with the fishy odour, were not detected. The PCA analysis result of the electronic nose was
consistent with the HS-SPME-GC-MS results. In conclusion, ozone flotation rinsing of surimi can effective-
ly reduce the fishy odour of surimi compared with conventional rinsing, and the rinsing time should be con-
trolled in the range of 10-15 min.

Keywords ozone ; Hypophthalmichthyx molitriz ; surimi rinsing ; deodorizing ; electronic nose; HS-
SPME-GC-MS; volatile component
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