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Research on Quality Changes of Penaeus chinensis during Refrigerated Storage
FAN Xia

(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China)

Abstract: To explore the quality changes of Penaeus chinensis in different preservation time stored at 4 °C,
odor, texture properties and free amino acid content were investigated by electronic nose, texture profile
analysis (TPA) and amino acid analysis technology. The electronic nose technology can well distinguish the
shrimps of different preservation periods. The contribution rates of principal component analysis (PCA) and
linear discriminant analysis (LDA) were 98.91 % and 98.84 %, respectively. The cumulative contribution rate
of loading analysis was 98.91 %. The results showed that the sensor S6 which was sensitive to methane and the
sensors 57 and S9 which were sensitive to sulfide were characteristic sensors. The results of texture profile
analysis showed that the resilience and springiness of Penaeus chinensis decreased with the extension of
preservation time, and the hardness decreased earlier and then increased. The content and composition of free
amino acids (FAA) in Penaeus chinensis in different storage periods was analyzed by automatic amino acid
analyzer, and the content of glycine as sweet flavor amino acid was the highest, which accounts for 27.66 %—
36.16 % of the total amount of free amino acids. The content of bitter amino acids raised with days of
preservation increased. The mechanical parameters measured by the texture analyzer combined with odor
changes and free amino acid content could accurately reflect the quality characteristics of Penaeus chinensis
during the preservation period.
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Fig.1 PCA plots of Penaeus chinensis stored for different periods of time
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Fig.2 LDA plots of Penaeus chinensis stored for different periods of time
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Fig.3 Loading analysis of Penaeus chinensis stored for different periods of time
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Table 1 Change of Penaeus chinensis texture during storage

I/ /N B /mm PRI
0 32.49+0.08 3.07+0.15 0.9320.14
1 35.1620.12 2.65+0.17 0.7220.05
2 39.65+0.07 2.28+0.09 0.56+0.07
3 37.32+0.24 2.25+0.12 0.5120.11
4 36.55+0.16 2.23+0.25 0.33+0.07
5 34.07+0.28 2.1020.07 0.32+0.13
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Table 2 The content of free amino acid in Penaeus chinensis stored for different periods of time

mg/g

IR AR 0d 24d 3d 4d 54d
REH R 0.09+0.03 0.04+0.02 0.03+0.20 0.070.01 0.09+0.23 0.08+0.02
Pl 0.91+0.09 0.57+0.08 0.29+0.10 0.35+0.11 0.58+0.01 0.53+0.05
225 % 0.13+0.35 0.09+0.08 0.08+0.02 0.12+0.10 0.33+0.02 0.19+0.08
BHER 0.81+0.21 0.710.12 0.71+0.08 0.96+0.21 1.20+£0.09 1.03+0.02
HE 6.64+0.15 5.31+0.83 5.48+0.48 5.39+0.19 5.79+0.09 6.2720.16
[ 1.14+0.04 0.87+0.68 0.61+0.17 1.78+0.22 2.19+0.02 1.88+0.37
IR 0.07+0.001 0.060.12 0.04+0.01 0.060.01 1.08+0.01 0.88+0.05
MR 0.24£0.16 0.140.13 0.23+0.02 0.01x0.01 0.02+0.14 0.02+0.01
W iR 0.08+0.09 0.07+0.03 0.10£0.07 0.12+0.08 0.19£0.01 0.16+0.01
SRR 0.110.01 0.10£0.26 0.11£0.01 0.25+0.05 0.34£0.01 0.37+0.02
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Continue table 2 The content of free amino acid in Penaeus chinensis stored for different periods of time »
AL AR 0d 24d 3d 44d 54d
SERIR 0.13+0.478 0.14+0.02 0.20+0.01 0.14+0.02 0.21+0.04 0.23+0.11
xR 0.19+0.08 0.16=0.01 0.23+0.04 0.02+0.01 0.03+0.05 0.04+0.01
RN 0.15£0.32 0.14+0.22 0.18+0.05 0.20+0.03 0.4120.01 0.30+0.02
R 0.32+0.44 0.21=0.11 0.25+0.03 0.38+0.02 0.20+0.01 0.29+0.03
AR 0.10£0.645  0.16+0.05 0.27£0.01 0.25+0.04 0.38+0.01 0.65+0.01
AN 2.47+0.05 2754022 2.49+0.24 2.66+0.12  3.97x0.031  4.75:0.60
iR 6.31:0.24 4.5020.56 3.88+0.08 4.33£1.16 4.60+0.05 5.00£0.15
Ui 1 R R 19.89 16.02 15.18 17.09 21.61 22.67
Wi IR 1.94 1.37 1.36 145 1.95 1.90
T B R i U R A R S T 4 L/ %e 9.75 8.96 8.48 9.02 8.38
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Fig.4 The content of taste and flavor of amino acids in Penaeus

chinensis during storage
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