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Table 1  Grading criteria for sensory evaluation of crucian carp flesh
R G bR PEA A5 HE F 154> Grading criteria and scores
Sensory index 21~25 16~20 11~15 6~10 0~5
i PSR 111 A T RS 1A IR BNESIHK, £ VR R LA 52
Ak Strong flavor T B ik 10 JJE TR IR 10 )2 R Mk Unaccepted fishy
Odour of fish Weak flavor of fish Weak flavor of fish Weak flavor of fish odour
and no fishy odour ~ and weak fishy odour and strong
fishy odour
DY [ A 1Y S R v A SEURIR A LR, Te ok R 5 ik ToEE R R 50k
[ ok H it SR A bk i RTA IS L MR ME$E 32, T [l bk
HAUS Strong inherent Slightly strong Weak freshness of No freshness of No freshness of fish,
Taste freshness of fish freshness of fish fish and weak fish and no unaccepted fishy
and sweet aftertaste and acceptable aftertaste aftertaste odour and no
aftertaste aftertaste
- A EE i EEN, i RGRES T 2K LAY S U
. et ETP/REIERN TP/ RESTS I TP/RESTEES OB i B (0l 41
Color and White or transparent White flesh and Dim flesh and Grey,light yellow Dark grey,yellow
luster flesh and natural luster pale luster no luster and pink flesh or red f{lesh
REEA e N - O R R - 0[] £F 2 R B i1 PR35 s LEREUR T RN IPIN
b 1A kA 5 A 5 TN HI, 3 5 g, TRk Fairly hard or
1
TIJ\ Smooth and tight Slightly tight flesh,  Rough or loose flesh Hard or soft flesh minced flesh
exture flesh and elastic elastic mouthfeel and weak elastic and no elastic
mouthfeel mouthfeel mouthfeel
F2 K AL B O AL T A 4 B B

Table 2 Effect of micro-flowing water treatment time on nutrition composition in crucian carp muscle

Ak B 1]/ d KRG/ % HLE H 5/ % HUBRIG / % W5y % WUBEIR/ (g/100 @ &b/ (g/100 g
Treatment time Moisture Crude protein Crude fat Ash Muscle glycogen Total sugar
0 75.82+1.60a 18.72+0.64a 2.56+0.25ab 1.0340.07d 0.3740.04ab 1.33+0.03a
1 76.10+t1.55a 18.66+0.89a 2.58+0.56ab 1.0740.09cd 0.39+0.03a 1.26+0.02a
3 76.20+0.59a 18.88+0.41a 2.74+0.18ab 1.164+0.11bc 0.33+0.01b 0.91+0.02b
5 76.26+0.40a 18.88+0.49a 2.9440.36a 1.084+0.09cd 0.2140.01c¢ 0.7540.06¢
7 75.38+0.91a 19.64+1.09a 2.76+0.36ab 1.3040.07a 0.18+0.03c 0.89+0.09b
9 76.30+£0.44a 19.2440.76a 2.30+0.30b 1.2640.09ab 0.17+0.01c 0.83740.06bc

EEEE W2 =5 [P A FH LR EA B 3#F 25, P<0.05, Note: Values were means == SEM of five replicates; distinct

differences signified by different letters in the same column, P<C0.05.
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FER L B UL IR B R 5 X R LA LU WS A B L
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0.05)  BILIA FFKEHEE A& & 2E TG LT

TR B SRR ) 5 A R, e B TR IR
G H LA KR A S RELE 7 d)E
IR B ARAE AL BERT T B 0.97 mg/g; iF B9 2 S R
THTEAL 5 d 5 Ik B Bl B BT T 0.34
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FEAS  AEAL I 5 d 5 i AN T RO /K AL BT, ZE A0 3 7 d
Je I BB ARAE 4 9.89 %6 » Fifi e H K S A X R E .
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Fig.l1 Effect of micro-flowing water treatment time on K value (A) and total acidity (B) taste components in crucian carp muscle
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Fig.4 Discriminant factor analysis on enose signal

of crucian carp muscle after different treatment durations
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K JH T 25 [ H A BRI GC-MS % 5 4b 38 A1 4k
9 d 5 YL P A & R A i AT B BORT A B
(£ 3), G5 FPILA 32 FhE & M B4 19 & &2 78 b
PHTJE & B A AL EE 6 RhbEke 1 Fhm AR (2 B
FERAL G A PR AL B Y .2 FhoA HLIR .6 iR 1k
B A FIFEEACE YR 7 MRS Y. R K Ab
P A SPAL PR 2 M 1 B i AR AR, 1 0 - 3- T
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Table 3 Effect of micro-flowing water treatment on volatile flavor components in crucian carp muscle 1ng/100 g

&1t Content

S+ 5
Types Volatile components ALL T A3 9 d &
Control 9 d after treatment
I =4%¢ Tridecane 0.3140.10 0.2340.01
T VU %% Tetradecane 0.93+0.17 0.50+0.01"
+ H %% Pentadecane 0.47+0.08 0.2540.01**
T HIF ¢ 4,5-Dimethyl-noname 0.11£0.01" "~ —
kit Alkane +-£ %t Heptadecane 0.69+0.15 0.0740.02* *
=+ —#%% Hentriacontane 0.0740.01 0.07240.05
Z1%E Eicosane — 0.0740.01% %~
=3 8% 2,6,10-Trimethyl-dodecane 0.2140.03 0.1540.02
+ —%E Dodecane 0.6040.18 0.2740.02%
Fi ke Alkene K M4 Longifolene 0.35+0.12 0.17240.05
E M Alpha-Cedrene 0.1240.03 "~ -
fiil 2 Ketone K Acetophenone 0.1440.01 0.13+0.01
N Nonanal 0.7940.09 0.49+0.02*
W% Aldehyde LHE Nonana
2% Decanal 0.27+0.05 0.1540.04"

7% 2% Benzyl alcohol
1-3FJfi-3-F% 1-Octen-3-ol
T-F 1-Nonanol

BEfE 1-Heptanol

B2 Alcohol

fiz2% Amino acid

0.07£0.01* " * -
— 0.49+0.18" "
0.4540.10 1.63+£0.08* "~
- 0.2540.02" * *

N-H L & #R N(Epsilon)-methyl-I-lysine 0.07+0.04" —
A & B2 Arginine

- 0.0640.01" **

U BE R H g Methyl tetradecanoate 0.0540.02 0.0240.01"
PR HEE Octanoic acid, methyl ester 0.69+0.20 0.14+0.02* *
TR H i Nonanoic acid, methyl ester — 0.09+0.03**
fis2k Ester O MR H liE Hexanoic acid, methyl ester 0.06+0.01* "~ —
F75%e B2 i Hexadecanoic acids methyl ester 0.0740.03 0.0440.01
ZLPR I HE Decanoic acid, methyl ester 0.93+£0.30" " -
ZEIE R W G 4-Decenoic acid, methyl ester 0.484+0.18* —
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43R 3 Continued Table 3
% Content
Z0 EY Ay W
Types Volatile components ékﬁiﬂl o d %ﬁ 9dJE
ontro alter treatment
528 2-Methyl-naphthalene 0.3240.09 0.2440.04
T HEZE 2, 3-Dimethyl- naphthalene — 0.0540.02**
FF B Arene Z% Naphthalene 0.7940.25 0.29-+0.05"

£ Ethylbenzene

THREF B K Butylated hydroxytoluene

BRILF N p-Hydroxyamphetamine

L IF M O-Ethylhydroxylamine
T H % Dimethylamine
A OB 2-Cyano-acetamide

2% Amine

P43 5 I 3,3 -Iminobispropylamine

WKL 2-Propenamide

H 3 & f% 5-Methyl-2-hexanamine

T H I 2,4-Dimethylamphetamine

+ £ 4 1-Heptadecanamine

N-H E 0 — i N-Methyl-1, 3-propanediamine

S-N-H IEHHE 3-Chloro-N-methylpropylamine

- 0.3540.06 " * *
0.124+0.02* " * —

0.0940.01 0.08+0.01
0.1940.09 " -
2.0640.45 0.56£0.11"
0.0340.01 0.01£0.00
0.0540.03" -
0.0420.02" -
0.0940.04 0.06£0.00
- 0.01£0.00*
0.0440.02 0.01+0.00
- 0.03£0.02"
0.0240.01" —

— " RIRHE S ORI B T b bR R R B 2

“w__»

P<C0.001.

AR B i b T T DU b A b R 2R e
52 % ¢ TR W R 45 W 25 Ak & W & i SL ek 2 24 8804 .
PWEEREIAL AW & i eyl 2 2 39 %6 DL K e 34k
G0 L2 70 %,
26 RBIFMH

1% 4 AT AL, B K A B RE % G T AL Y
R R R B M B R R Az A L X L A €
PR SZ MR AL /N o SAL PR VA% A 1Y) AT 42 32 BE AR SRR K Ak
3 d R R ETHE AT 7 d BREAR R4 B T AL

¢ KB 2 S KSR ¢ %

—” represented no detection in the samples. Superscript indicated the significant level of data, * 7, P<C0.05,*

* 7, P<0.01;% % » %7, P<0.001,
* 7 P<0.01,%% % %7,

7 P<C0.05;% * Note:

RS d MREA, RN 7 d I K A RS A AL Y
ff A | A 38 5 5 BT PR 5 b 1% T 42 52 R R AR SO K
WEE 7 d 5B E TR FEAR, RN 7 d
Ji V0 UL PSRRI REL R RE R AT . AR E L RO
JKALFE 3 d B fig W 0 st UL Y A R I 4, B
FAKALE 7 d B RE SR EIE LT 0.1.3.5 d BE
ML ES MR KA O dEER TEE R, KIERE
PR 45 R 2 Nt K AR B 7 d SR 80 B Y
$ETt

R4 AEMRALERETHANANHEETE

Table 4 Sensory evaluations of crucian carp muscles after different treatment durations

LBl /d Uk ok % s Ko
Treatment time Odour Taste Color and luster Texture Total score
0 15.04+2.1c 13.74+2.7¢c 22.1+1.7a 12.74+2.5b 63.5+6.4c
1 16.3+3.3bc 14.7+2.5¢ 23.1£0.5a 14.3+2.1b 68.4+7.1bc
3 20.0+2.4ab 18.0+3.2b 23.0+0.8a 14.54+2.0b 75.5+6.6b
5 23.0+3.9a 19.5+2.1b 22.4+1.0a 16.3+2.5ab 81.2+6.0ab
7 22.5+2.3a 22.3+2.4a 23.3+0.9a 18.042.7a 86.1+4.6a
9 23.2+3.1a 23.0+3.8a 22.9+1.1a 17.7+2.5a 86.8+7.1a

TE B0 2> BG4 2 R B AR L B A TR AN [ T RE TR 2 22 SR, P<C0.05.

Note: Higher scores indicated higher acceptance of

sensory. Different letters in the same column represented significant differences, P <C0.05.
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Effects of short-term micro-flowing water treatment on flesh quality

of crucian carp (Carassius auratus gibelio)

CAI Libin,REN Zhangrui, LYU Hao,DU Hongying, LIU Ru, XIONG Shanbai

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 To study the effects of micro-flowing water treatment on the crucian carp flesh quality,
the main nutritional components, taste characteristics, odour characteristics, and volatile components of
the pond-cultured crucian carp (Carassius auratus gibelio) flesh processed by the micro-flowing system
were measured after different treatment durations (0-9 d).The results showed that the micro-flowing
water treatment hardly influenced the moisture,crude protein and crude fat contents in cultured crucian
carp flesh(P>>0.05),whereas it had significant effects on the ash, muscle glycogen,total sugar content in
fish flesh as well as on the taste,odour and sensory scores (P<C0.05). With the extension of micro-flow-
ing water treatment time,the glycogen and total sugar contents significantly decreased while the ash con-
tent significantly increased (P<C0.05). According to the results of electronic tongue and electronic nose
detection,the micro-flowing water treatment can significantly change the taste and odour characteristics
of crucian carp flesh. As the micro-flowing water treatment time extended, the content of odour volatiles
in the flesh of the crucian carp significantly decreased,and the representative flavor substance in the fish
significantly increased. Meanwhile, the odour, taste,texture,and the sum scores of steamed fish were also
greatly raised. The sensory score of the crucian carp flesh processed for 7 d was higher than that of sam-
ples processed for 0 d,1 d,3 d.and 5 d. However, there was no difference between the samples processed
for 7 d and 9 d with micro-flowing water treatment. In summary, the short-time micro-flowing water
treatment (<7 d) hardly affected the crude protein and crude fat contents of crucian carp flesh, but it
could remarkably improve the flesh quality of crucian carp with the most suitable treatment duration
7 d.

Keywords micro-flowing water treatment; treatment time; crucian carp; flesh quality; nutritional

index; flavor; taste
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