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Tab. 1 Criteria of sensory assessment applied for the C. idella muscle
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Fig. 1 Changes in sensory score of C. idella fillets during 10 days of refrigerated storage

(a) sensory score; (b) sensory indexes; (c) sensory indexes HCA. Points with different letters a-d are significantly different (P < 0.05). Error bars show

the standard deviation
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Fig.2 Changes in physical and chemical indicators of C. idella fillets during 10 days of refrigerated storage

(a) changes in K value, (b) changes in TVB-N, (c) changes in TMA, (d) changes in WHC and drip loss, (e) changes in shear force, (f) changes in color.

Points with different letters are significantly different (P < 0.05). Error bars show the standard deviation
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Fig. 3 Changes in fibrillin, desmin and troponin T of C. idella fillets during 10 days of refrigerated storage
(a) SDS-PAGE image of fibrillin in C. idella fillets during 10 days of refrigerated storage, (b) Western blotting image of desmin and troponin T in C.
idella fillets during 10 days of refrigerated storage, (c) relative gray values calculated from Western blotting image of desmin, (d) relative gray values
calculated from Western blotting image of troponin T.Points with different letters are significantly different (P < 0.05). Error bars show the standard

deviation
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Tab.2 Rotated factor loading matrix for the communality attributes and values and

factor statistics of refrigerated C. idella fillets

A T
A variable principal Component
variable categories EX S R | )
name code Name
TS IA] storage time A time X1 —0.991* 0.080
JRE1E4>  sensory score @  color X2 0.988* 0.146
“UR(E)  odor (raw) X3 0.957* -0.079
HLA  morphology X4 0.962* 0.177
WLA#E  texture X5 0.959% 0.104
SR odor (boiled) X6 0.980* 0.052
Wik taste X7 0.931* —-0.320
HITEA broth turbidity X8 0.959* 0.138
L2485 chemical indexes TVB-N X9 ~0.986* 0.054
TMA X10 —0.927* 0.360
K{E K value X11 —0.942* 0.328
YIHFEAR  physical indexes L lightness X12 -0.690 0.458
a’ redness/greenness X13 0.765%* —0.236
b" yellowness blueness X14 0.546 0.761*
B51) /) shear force X15 0.938% 0.271
WHC X16 0.878* 0.189
WKL drip loss X17 —0.945% -0.189
A4 protein changes WUEZEH  desmin X18 0.956* 0.110
AE5EE AT troponin T X19 0.991* -0.070
FFEME  eigenvalue 15.983 1.446
RJTZEITTHRER /% total variance 84.120 7.612
ZAHFIEE  cumulative eigenvalue 15.983 17.429
ZITTTERE/%  cumulative 84.120 91.732

e RN G 40T E>0.7

Notes: *represents the absolute value of load > 0.7
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Fig. 4 Clustering trees of C. idella fillets quality indexes

(a) sensory indexes, physicochemical and protein indexes HCA; (b) sensory indexes and troponin T HCA
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Freshness assessment and grading of refrigerated grass carp
(Ctenopharyngodon idella) fillets

CHEN Hong, YANG Fang’, XIA Wenshui

(State Key Laboratory of Food Science and Technology, School of Food Science and Technology, Collaborative Innovation Center of
Food Safety and Quality Control in Jiangsu Province, Jiangnan University, Wuxi 214122, China)

Abstract: The current freshwater fish grading methods are simple and unrepeatable. This paper was aimed to
provide a grading method for refrigerated grass carp fillets. The color, odor, morphology, texture of raw grass carp
fillets and the odor, taste and broth turbidity of boiled grass carp fillets were used for sensory description analysis.
According to principal component analysis (PCA) and hierarchical cluster analysis (HCA), the freshness grading
of refrigerated grass carp fillets was provided. Physical and chemical indicators including the K value and bio-
chemical indicators such as desmin and troponin T were compared with specified sensory properties. The evalu-
ation of the grading method was given. According to the results of PCA and HCA based on sensory description,
refrigerated grass carp fillets can be divided into three freshness levels: 0-1 d (first-level freshness), 2-7 d (second-
level freshness), and 8-10 d (three-level freshness). The relative gray values of desmin and troponin T decreased to
95.68 % and 96.75 % at the end of first-level freshness; to 56.4 % and 69.6 % at the end of second-level freshness;
to 56.36 % and 52.85 % at the end of third-level freshness respectively. HCA reflected by physical and chemical
indicators was consistent with that by specified sensory indicators, indicating that specified sensory properties
could reflect the change of freshness of freshwater fish. Troponin T had a similar trend in the change and a poten-
tial as freshness indicator. This study provided freshness grading ranges based on specified sensory indicators, and
macle an evaluation. On this basis, the relationship between the change of desmin and troponin T, and HCA reflec-
ted by specified sensory indicators was investigated. Troponin T could reflect the freshness of refrigerated grass
carp fillets effectively. This provides a foundation for developing testing paper for fish in future.

Key words: Ctenopharyngodon idella; fillet; freshness grading; specified sensory description analysis; hierarch-
ical cluster analysis; protein for freshness indicator
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