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Application of electronic nose in freshness evaluation of shrimp
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ABSTRACT The response of electronic nose to the flavor change of head and flesh of the
shrimp Litopenaeus vanmamei at different preservation time was investigated. Sensory evalua-
tion and analysis of TVB-N and total bacteria count were also provided for comparison. The re-
sults showed that the flavor of L. vanmamei changed with the preservation time. The electronic
nose was able to distinguish the flavor change of L. wanmamei among different preservation
time and the detection result was consistent with that of sensory evaluation, the analysis of
TVB-N and total bacteria count. Loadings analysis proved that different sensors have different
total contribution rates. Total contribution rate calculated by linear discriminant analysis was
higher than that of principal component analysis. The flavors of shrimp head and flesh triggered
good responses from the electronic nose. So that both of them can be used in the freshness de-

tection of L. vanmamei by electronic nose.
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Fig. 1 Sensory evaluation of L. wvannamei during preservation Fig.2 TVB-N values of L. vannamei during preservation
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Table 1 Total bacteria number of L. wvannamei during preservation

% 58K 15 (8] Preservation time(d) 0 2 4 6 8 10

T4 7 B8 (Log 1o CFU/g) 2,946 1 2,794 2 2.753 9 3.040 2 4,591 0 5.174 2

Total bacteria number +0.007 5 +0.083 0 +0.050 9 +0.039 6 +0.011 1 +0.048 7
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Fig. 4 The loadings analysis of the shrimp head Fig. 5 The loadings analysis of the shrimp flesh

2.2.3 R FVAR IR B 18] 2F 5T 64 b F Bowe m4E 69 PCA 47

6 22k HT PCA J5 ¥ 43 At AS ] £ 9 s 1) FL 44 ¥ Xof MR A Sk 9 i S o 2. PCA J3 B J2 5 T $i BB 118 4% Jek
8 Z A8 AR 05 I8 E AT B B 4850 A0 5 2k L I % B 4 S 9 RR AR 1) i R AT R 4 25 R 7 PCA A3 H i s B 1 8
N EE PO B OB RAESE 20100, MBI 6 nf LAFE L5 1 E s stk %k 85. 66 20,55 2 F il sTmk %
b 8.98%0, BTTHR AN 94. 6420, FHIEl 6 AT, Xt R )4 K M R B PR G IS (] ) AR LT BCAR , HLOR [ ]
Xof MR A T (B0 A R A X3 PRI, S ) R B ) ) P 4 T 6 R AT LLGE 3 PCA 5 ik %8 & X 4 JF . IR PCL
B, N [ A5 6 B ) (1 X HR 40 2 — B AR 3 Uy PC2 BB L 1T 4 d IXTIR 5 2 )5 6 d 9 XTERA B B X 43, X



5 6 1)

XA AT < HL TR O BT 5 T o A N 61

55 bR AR G U 4 AR 1 S A — B

& 7 R PCA J5 32 43 A AN [) 4 5 Bsf [a] ML 298 Y0 X R R P A o, 7~ b i) {1 . DAL 7 ] DU ML 58
2 FERAFTTERE R 20. 47 % M TTRRZE R 93.20% . &7, R R AR G B R] A0 %o HR A Bk

S TRBR R 72. 73% .56

M 187 A1 35 A7 DX S A o DR A R L e 0 O DAY IR ) 0 37 10 ) A DX 3 A T R s 16 ) ML A {5 X 4

51 Fm

4 d R S O 1) AR T O L i PC2 Bl R S v PC2 Bl R L3k R B B TR S ARk TR AR

RN R A B 22 5 S B

0.034

<"

-0.10-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.10 0.12

g
© 6d
2 0.021
3 |
= 0.0(1)
25 24
BT 002 ' d %
(g
S g -0.034 8d
N =
o -0.041
TE 005
v
=
g
=

FHN (FIFE:85.66%)
Main shaft 1 (contribution rate:85.66%)

16 AN [ BT ) fry L&A V52 XoF TR U Sk Fe, - S i O {9 PCA 53+ B7
Fig. 6 PCA analysis of the relationship between preservation

time and sensor response for the head of shrimp L. wvannamei
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