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HeRAE BRRAESFRRKT,
ROKEG, FENE. 2 LERE Uitk , B A&
30 g, AB KRB EFEMF, KT 273,277,
280.283.293 K WA THTHFRE.BRERKE
BER HE BRI RTE
1.2 ##

BEL5 &4 L B 3 BAX (FH£E
FOSS KEJET 2300) ; 5, F & FOX4000 &4, Bt
HS100 B shitkess (¥ E Alpha M. O. S AH]) ;3
B AEHZRKER ( LFEREVARAF
By ) saEREFAE (LRSS NE
SPALERT) s HEIRIR A48 QO] bk L /R A28 il i
AHFRAH) ; =2 rkf BCD2TOMITG (M =2
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% o 5 X A
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1.3 XBHE

BT A FENREE T B, SR8 1 KRB,
W T 293 K T HIRE M, 08 12 /Nt B, 20 53
BT T BN % B BB R W R A
BETVRE FIRIIE .

LA P

() HEFERS: B 18 &8 S WIS
(MOS) ¥— € K3 4H & T Bl
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{—'EHTJ‘I\E—IJ 600 S;ffﬁg 42 CC ,%%EE 500 r/min;@
TR ERSEOE AR 1 500 wL, H5 38 E 1
500 wL/s; @RS HCH BARBUAT H] 120 s, FREL
)RR AT IE] 1 s, ZRIBUERT B B] 300 s,

(4) HFSHR A . H R BHE S Alpha-soft
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Fig.1 PCA plot for aroma of pomfret fillet during different periods stored at 273, 283 and 293 K
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74, IREEEICIRTE 283 K THIH T 5 PCA
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Fig.2 DFA plot for aroma of pomfret fillet at different periods stored at 273, 283 and 293 K
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K 5 283 ~293 K {8 Bt A B HRIR B s 52
BRI, I B v i il A AR 7R ¥R R B B AR O
T, BOE IS SR AR O T S HIRRTT I
2.5 SEMTNERRWERITH

SC/T 3103-1984( SR ) IR vEM EHIBE —  HO&S,
REEFFRI PR S IS AR 5 R (BB B EUE) B

%1 AEPHEGEE T TVBN, B A 8NT®

Tab.1 Changes in TVBN, TVC of pomfret fillet at different temperatures and periods

R EEERE AR IR RRE, K EBI IR
276,281 5 289 K &M T, AR RN E K IE
ZER, #3 4 276.281 5289 K &/ 4T, 8818
ZRHA R LB AE 5 57 LA TR ISR AR B A (B A

B ERRIRE(K) - #ERHE (d) storage period e
i storage regression R?
Index temperature 0 1 2 3 4 5 6 equation
7.753+ 9.481+ 10.99+ 11.47+ 13.39+ 16.83+ 19.65x 01T
213 2.394 3.001 3.112 3.218 2.081 2.816 2.787 ¥ =7.855¢ 0.980 0
7.753 10.41 = 16.21 + 19.90 = 23.99 + 27.87 = 39.31+ 0.250%
27 2.394 3.684 3.419 3.568 3.070 3.825 4.701 y =8.428¢ 0.976 7
TVBN
7.753 14.27 + 18.34 = 28.30 £ 43.70 =
(mg 280 - y =8.318% M 0.987 1
N/100 g) 2.394 2.980 4.190 2.338 3.729
7.753+ 15.01x 23.47+ 39.90x 61.70z _ 0,516
283 2.394 3.583 1.202 4.200 3.088 y =8.324e 0.9946
7.753 45.97 + 124.0 =
2 _ _ _ _ 0.9064x
298 2.394 3.484 3.880 y =743 0.998 5
1.480E +03 3.360E +03 6.440E +03 1.065E +04 2.330E +04 6.600E +04 1.300E +05 _ 0.7300x
m £2.394  3.01  £3.12  £3.218  £2.997  #3.922  s2.0p Y18 0.928
1.480E+03 3.750E+03 1.065E +04 5.035E+04 9.500E+04 3.650E+05 LOGSE+06 _ ...
m £2.301 3.8l  £3.4%  =3.68 318 =298 =2V 10 0.9% 4
TVC 1.480E +03 7.457E+03 1.070E +05 7.270E +05 1.950E +06 oL
(CFU/mg) 2 £2.394 2911 #4152  2.28  +3.3% y =158le 0.980 5
1.480E +03 4.400E +04 3.800E +05 3.045E +06 1.180E +07 S—
% +2.304 251 L2 4248  3.455 - - y=ERe 0.913
1.480E +03 2.375E +05 7.162E +(9
b - _ _ _ _ 7.6013x
8 +2.304 #3591  +3.9% y =675.4¢ 0.9638
¥ .a. 76293 K F,0.5 d Bif TVBN &% (17.82 +3.561) mg N/100 g,1.5 d Aif TVBN % (78. 0911 +4.118) mg N/100 g;
b. 76293 K F,0.5 d Bt MBS %A % (3. 615E +04 £4.123) CFU/mg,1.5 d Bt B S0{E % (4. 950E +07 £3.900) CFU/mg,
Notes:a. TVBN of 0.5 d and 1.5 d at 293 K was (17.82 £3.561) mg N/100 g and (78.09 +4.118) mg N/100 g, respectively;
b.TVC of 0.5 d and 1.5 d at 293 K was (3. 615E +04 +4.123) CFU/mg and (4.950E +07 £3.900) CFU/mg, respectively.
®2 BHAREAEFERNEREREFELEE, f10,MitHE
Tab.2 The activation energy and Q,, of pomfret fillet at different temperatures
AR b (kI /mol) @y (273 ~283 K) Q0 (283 ~293 K) Lk [EEH& 58 "
index E, Q10 Q10 regression equation of Lnk
TVBN 79.93 3.471 1.807 y = —7.1654x + 24.518 0.944 3
TVC 70.75 3.008 3.423 y = —9.3449x + 33.904 0.992 3

£3 687 276,281 5 289 K WGE B T 69 52 1A B oL 0B P U0 B

Tab.3 The predicted shelf-life and the observed shelf-life of pomfret fillet at 276 K, 281 K and 289 K

ERGR B (K) HIBFRE () HRIHLAE (d) HRRE (%)
temperature predicted shelf-life obversed shelf-life RE
276 6.49 7.0 7.286
281 3.74 4.0 6. 500
289 2.45 2.5 2.000
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B3R 3 T LIRS A SR AR TN 215 2
BRI HRAE 276,281 5 289 K &4 T HZE A M
1, 5HIEEI LRI e Z IR ZEBUN, 433 R
7.286% .6.500% 5 2.000% (¥ /NF10 %), P
HA 273 ~283 K 5 283 ~293 K BB EX T ) 0., 1%
2 S TR S Y REAR 1 M T ¥4 R 4B B9 PR B, OF
B O Weda AR L 5 R AR AL SRS T R A KR

3 45k

(L) BB TARRE T NEHTET &R
I, #e RSB B R 8 i PCA 5 DFA 07, Sk
W T 5 H) PCA 5 DFA 7347 BRAR S s It
JRT 273 K 5 283 K T HYSETEA [R5 1o B 42
RHSRBEHET R 5

(2) BEIEHE T A [FR B A& 4 T B8 ) TVBN
SEESBERATHE, R EAYSEESE
R E—RAEF TIFBR(R >0.95),

(3) MM T 5K PCA 5 DFA 7347 8B 7E
283K 5293 K FH3d51.5d ABAXERK
LB R R, FHRF IR AR BRI 20 £
SHEdE® BB EIH T EREH QufE
HREEETR , BT RS B9 52 RS TR A 2 RRAR 7 3 3
273 ~283 K 5 283 ~293 K R EB T HIAE R F7 42
SABERT R

(4) LA#E Ry TVBN {E &1 SC/T 3103-1984
(EFaR & ) PRl s B G (E (% B 80 15
BRI 5, X 276,281 5 289 K &4 T K
MR B, FLIE S TPE A RESDT
10% ,

ARSI ARAT B T A R BB S HEAT I IRIELIE
273 ~293 K HISEBRIRHARI I, 45 B T R EL
AP T SIRXTRE i R ZE M E R
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Application of electronic nose in the prediction model of
shelf-life of Pampus argenteus

TONG Yi, XIE Jing* , XIAO Hong, YANG Sheng-ping
(College of Food Science & Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract ;In this paper, an application of the electronic nose was used to evaluate the freshness quality
difference of the pomfret( Pampus argenteus) fillet under different storage periods and storage temperatures.
The raw data of the pomfret fillet of the electronic nose analysis was analyzed by principal compounds
analysis (PCA) and discriminate factorial analysis (DFA). The Q,, model of the pomfret fillet by applying
both chemical assays and olfactometric (e-nose) method was developed. The result showed that the sample
stored at 273 K, 283 K and 293 K could be well discriminated by 18 Metal Oxide Sensors. Changes in total
volatile base-nitrogen ( TVBN) and total viable count ( TVC) of pomfret fillet with respect to different
storage time and temperature conformed to the first kinetic model with high regression coefficients ( R* >
0.95). Using PCA and DFA analysis of Alphasoftl1. 0 and Arrhenius kinetic model, the (Q,,(273 —283 K)

and Q,, (283 —293 K) model of shelf-life of pomfret fillet was SLys_y 0 =3 X3.008 5 and SL g s ) =

1.5 x3. 4232%T_T. It was shown from the reliability assessment between predictive and observed shelf-life that
relative error was within 10% calculated by the prediction model for the shelf-life of pomfret fillet. The
remaining shelf-life of pomfret fillet could be predicted at the storage temperature from 273 K to 283 K and
283 K to 293 K based on the Q,,(273 —283 K) and Q,,(283 —293 K) model.

Key words; Pampus argenteus; electronic nose; kinetic model; total volatile base-nitrogen; total viable
count
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