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Tab.1 Aquaculture data and experimental fish data in three ponds
Bt WK B A S A
b fish fingerling harvest adult fish experimental fish
'S IA/hm’ WE B e i/
pond - arca MY WhRkg HBER @R g Eake HER kgR) s ke HER (kR
number species weight  quantity average (kg/hn) weight  quantity average (kg/hur’) weight quantity average
. densit densit .
Yy Yy
weight weight weight
10 12.93  Hifh 51283.00 98761 519.30 3964.50 154297.00 91576 1.70  11929.50  23.20 17 1.40
C. idella
i 13 273.00 394751 33.60 1026.00 44 297.00 212210 0.20 3424.50 3.80 26 0.10
C. auratus
fig 5000.00 11499 43480  387.00 20476.00 11491 1.80 1582.50 15.60 11 1.40
H. nobilis
fi 600.00 16 800 35.70 46.50  12416.00 13795 0.90 960.00 — — —
H. molitrix
“ril total 70 155.00 521811 134.40 5424.00 231485.00 329072 0.70 17896.50  42.60 54 —
17 373 Hifh 22435.00 30458  736.60 6009.00 52488.00 29086 1.80 14 059.50  28.60 19 1.50
C. idella
fifl 3926.00 113914 34.50 1051.50 2585.00 9385 030 693.00 — — —
C. auratus
fifl 2 289.00 3874 590.70  613.50 5937.00 3349 1.80 1590.00 19.00 15 1.30
H. nobilis
fife 161.00 4494 35.70 43.50 3109.00 4145 0.80 832.50 — — —
H. molitrix
&t total 28 810.00 152739 1397.50 7717.50 64 119.00 45966 4.60 17175.00 47.60 34 —
18 520 Hiff 29054.00 40909  710.20 5587.50  71439.00 36516 2.0 13738.50  22.10 19 1.20
C. idella
fifl 4364.00 139 632 31.30  838.50 9364.00 3691 250 1801.50 6.10 29 0.20
C. auratus
fif 2347.00 4605 509.70  451.50 7570.00 35439  0.20 1455.00  20.00 14 1.40
H. nobilis
fi 24400 6818 35.70 46.50 3109.00 4145 0.80 598.50 — — —
H. molitrix
il total 36 008.00 191964 1286.80 6924.00  91482.00 79792 550 17593.50 48.20 62 —
T — RN
Notes: — indicates no measurement.
https://www.china-fishery.cn T KPR 25 3246 sponsored by China Society of Fisheries
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21 de S KR IIEE N (26.6+2.0) °C, /K
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Fig. 1 Schematic diagram of cross section position of C. idella
Cut the body of the fish at the Arabic numerals, respectively, to get A, B, C, D a total of four body. In the figure, segment A is the posterior margin of the

pectoral fin - the leading edge of the dorsal fin, segment B is the leading edge of the dorsal fin - the trailing edge of the dorsal fin, segment C is the trail-
ing edge of the dorsal fin - the front edge of the anal fin, and segment D is the leading edge of the anal fin - the leading edge of the caudal stalk. The

"Rectangle" in segment B is the sampling position of "dorsal muscle" in the experiment.
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S KO E R FH SPSS 20.0 R AF AT BN R
% /y Br (One-Way ANOVA, LSD), [& i #] f
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%2 TEZAMETEEEHE

Tab. 2 Coefficient of fullness of C.idella under different fasting times g/cm’ g/em’
ARAr I A /d 1053t 3k 1058 50 dEb /% 175tk 1754 50 dELEY% 185t 3k ,}gﬂ%‘%
fasting time Pond 10 compared with 0 d Pond 17 compared with 0 d Pond 18 v e
compared with 0 d
0 1.80+0.03° 1.70+0.08" 1.74+0.02°
7 1.73+0.07™ —3.89 1.57+0.07° -7.65 1.56+0.03" -10.34
14 1.61£0.01™ —10.56 1.66+0.28" -2.35 1.58+0.10° -9.20
21 1.56+0.12° —13.33 1.46+0.06" —14.12 1.46+0.12° -16.09

W [FFVEA B AR A R NS R R OR 2 7 8 (P<0.05).

Notes: The data in the same column were marked with different small letters (P<0.05).
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Fig. 2 Cross section of C. idella with different body segments

Figure (a), (b), (c) and (d) are the cross sections of body segments A, B, C and D in the direction of the head, respectively.
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#=3 TRZENETESNANERNERKS
Tab. 3 Conventional nutrients in muscle of C. idella under different fasting times %
¥ pound number TiH item - AREIHTA_ fasting time
WA H B muscle segments 0 7 14 21
1053k Pond 10 7K4)  moisture A 76.99+0.10  73.32+£10.94*  78.76£2.91**  78.09+3.08"*
B 76.66£0.75"*  83.25+7.01**  81.40+£522"*  79.97+3.77*
C 75.97+43.14"  72.87+2.25"  77.96x2.71"*  77.75+3.69
D 77.13£0.85"  79.58+2.82*"  78.81+2.38"  79.27+2.45"
HMEE A crude protein A 71.10£0.59"  73.32+0.55"  79.83+2.64™  76.18+5.04**
B 72.9142.15®  75.83+0.33°C  77.22+1.72*"  76.91+3.66*
C 72.48+0.73"  70.15+0.96"  74.56£1.26™  71.42+0.64™*
D 67.87+1.37"*  74.36+0.49"  76.67+0.49""  71.34+0.64**
FARWT  crude lipid A 14.82+1.33"*  15.6120.56™"  11.47+0.34"  12.29+0.46™
B 12.93+1.23*  11.96+0.27™*  10.42+0.10"  11.30+0.03"*
C 13.35£1.26"  17.15£027"°  14.22£0.31"°  13.70£0.30"
D 18.24+0.65"™  12.98£0.35™  11.55+0.16"  15.78+0.23
HLIAKSy  crude ash A 538+0.36"  4.92£0.21"  5.07£0.20"  5.26+0.41"
B 5.1740.17*  5.08+0.68"  4.94+0.25"  5.23+0.04
C 528+0.15"  4.34+0.51"  4.83+0.42™  4.55+0.13"
D 5.41£0.09"  4.60£0.55"  4.93£0.13"*  4.67£0.10™
1759035  Pond 17 /K4 moisture A 81.15+0.75%  72.91+1.58"  77.60+2.15"  79.02+0.91**
B 78.05£6.32""  66.89+3.24"  74.72+4.22™"  79.94+2.57"
C 77.20£4.30"  72.44+2.42°°  73.79+3.64"  75.93+3.11*
D 77.00£3.84"  74.2042.16" 7576452 77.57+3.40™
FIZE A crude protein A 78.92+0.61*"  73.19+0.85"  76.2+0.57*"  86.08+0.58"
B 80.87+0.49"  77.15+0.97°C  84.51£0.38°  84.14+0.36*
C 80.06£0.22°%C  71.15£0.92**  82.75+0.15"°  81.68+0.31"
D 78.06£1.61"  75.63£0.41°°  77.78+0.15"°  76.14+0.15*
MG crude lipid A 11.04+0.52°*  15.67+0.27°C  17.02+0.25  5.89+0.29*
B 10.01£0.44*  9.94+0.38"  7.70+0.26  7.90+0.19"
C 10.18£0.46"  16.34£0.03"  8.69+0.51"  10.14+0.15"
D 11.40£0.87*  12.67+0.21"  13.82+0.56  15.45+0.27"
HHKSy  crude ash A 5.65£1.26™  4.74+0.10™  4.23+0.10*  4.15+0.57*
B 6.21+0.17"*  5.66+0.51"®  4.94+0.17°C  4.80+0.48"
C 7.04£0.56™  4.66+0.01*  5.02£0.26"  4.56+0.19*
D 7.04£0.56  5.34+0.16"°  4.62+0.22"  4.24+0.38"
1857thJ% Pond 18 /K4 moisture A 79.50£0.80*  77.80£1.07*°  77.92+£2.24**  78.89+2.06*
B 79.88+1.50"  75.31+0.61"°  77.00+£0.78"  79.98+1.89**
C 74324213 73.41£0.46"™  76.57+1.14™"  77.64+2.03
D 79.97+0.46™  74.42+1.58"  7536+£1.05  78.38+2.04*
HIZEFE crude protein A 82.20+2.01"  81.41+0.61™"  78.77+2.34"*  80.06+0.46™"
B 74.87+1.36™  79.21+4.04""  81.55+1.69°*®  84.95+0.32°
C 78.00+0.23"®  75.83+0.46**  83.85+0.59"  77.24+1.82"*
D 78.90+0.21°"  80.52+0.27  83.79+0.45"  76.75+0.41**
AARWG  crude lipid A 8.56+1.84"  10.62+0.84"*  13.59+0.22  8.76+0.18™"
B 14.5040.52°  10.62+1.38"*  6.03£0.44*  5.38+0.43*
C 10.19+0.84*"  16.78+0.58  9.12+0.10®  11.51+0.55*
D 11.16+£0.84"°  10.99+0.60"  8.64+0.13"®  13.60+0.18
¥k crude ash A 6.47£0.40° 431029  4.38+0.04"  5.42+0.09"
B 5.74£027"  4.87+0.03*  545+£024™  5.57+0.16"
C 8.69+0.26°  4.01£0.24*  5.48+0.31"  5.34:£0.29™
D 6.50£0.36™  4.99+0.15"  5.02+0.33"  5.44+0.14*
e FATEAR bR NG SRR R 72 5 B (P<0.05); [RISIEUERJE AR AN WK 'S - B 72 7t 235 (P<0.05) .

Notes: There was a significant difference in the number of small letters in the shoulder mark of peer data (P<0.05); The data in the same column were
marked with different capital letters (P<0.05).
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EHIN (P<0.05). L LFTIR, 34T HE R IR 7
D BRI & s 7E 21 d I 3R 0 2 1
I, @A EER IR . ARAS R S B ILA
FK o3 & i AR A 3R AR A A2 Ak ke %, 4n 10
5l B 1 R K TG B E R AR R (P>0.05);
17, 18 S ith 5 () B fl 4 A~ B Br ¥ R BN B8 T B
fka%, HodE¥ERFERNI C. D BALAH
AT SR

FEAR RV [A] A5, RN ]« B B LIRS SR 4
B, KSR, LRSI . AT .
R 53 5 22 SR (Rh 22 AR IO KRS
By JLHOEHMUR A K o S 2 R R, R
RN S BRI A2 R AR 22 5
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WL 3, 3 AR IE A S fn, S R
ml, LS R & R i pa, 7E 14 d i
CaaR RNk, LHEEE 21 d Al
W HILL D B U R & i o i, X nl
A5 fa AN [R) B B iz 2l B 1 X I e i 1 75 oK
F ok, BEESEERI AN, [Rl— B BB &
SIS, JRHLL C. D BBV R A
INAA B . W10 SHIERER F A, BR B Bl
BEIR & B AES 7 KW T % (P<0.05), HAxHFE
1E 7 ARG #H £ 7 (P>0.05); DEIEEEE 21
KL LRSI 5 i 0 23 (P<0.05). 17 5 ith I
SRR A AL B B JIURE JF 5 S 2 1 T )
e, 87 XIFR TR, C. D BNLBERAE
5521 d kB 18 St IR i 4% B B
() ILRE SR 28 B A R R R Bk %, Hob D
BOEZS S 21 RAUBE R & 2 0 1 (P<0.05),

A TR B B WILBE R & = g, 10 5t
WER SR T d )R, 45 B B LS R S R
AR E) AR 3 BT, 17 R 18 5t I Y
AEERELE 7. 14 F1 21 KA, D BUIUBEIR &1
INF B KM

2.5 &k BERERINARKINEL

DL fR B Ber i 5B ALIA R SEE M kL, ZEANIR]
B EIENA N RK T, ARLE4, H5od
#, 10 Sk IE R AL 14 d B, ALY
IRPAR BRI ZEZ IR R T E 257 (P> 0.05),
{BFE 21 d B 7K 358 2% 56 i 3 1 i (P<0.05), 787
PR G AR (P<0.05), & URTB H B O 6
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Fig. 3 Muscle glycogen content of C. idella at different
fasting time and different body segments

1, 2, 3 and 4 of the abscissa in the figure are sections A, B, C and D
respectively; different small letters in the figure indicate significant dif-
ferences within the group (P<0.05); there were significant differences

between groups with different capital letters ( P <0.05).
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F4 TEZRFETES BBREMALKMNEKSA
Tab. 4 Hydraulic system of back muscle of C. idella under different fasting periods % (%)
S s fem U item
pound number fasting time THRBUR RURIB R B R AR HEBRA
drip loss rate freezing seepage rate centrifugal loss rate cooking loss rate
105935  Pond 10 0 1.33£0.49° 4.74+0.74™ 11.09+1.85" 21.49+1.62°
7 3.49+2.24° 6.23£0.53" 16.09£1.99 21.11£1.99°
14 1.18+0.16" 4.14+0.88" 19.45+1.08° 19.62+3.57
21 8.13+1.48" 11.36+1.17° 21.11+1.99° 11.43+3.76°
175935  Pond 17 0 4.74+1.49" 5.25+0.64" 24.62+1.10° 16.92+1.63°
7 3.9740.80° 3.79+1.73° 12.80+0.81° 15.15+0.87°
14 8.36+1.21° 10.74+3.21° 14.45+1.26" 28.27+0.59"
21 4.35+1.06" 5.02+1.02° 17.34+0.82° 28.24+0.76
185t¥%  Pond 18 0 3.31£0.10° 5.39+0.62" 14.70+1.11% 16.63+4.56"
7 1.31+0.14° 4.38+0.60°" 14.83+2.41% 12.43+1.39°
14 0.62+0.46" 3.6840.16° 12.2241.59° 23.03+1.87°
21 6.18+1.12¢ 6.44+1.67° 17.52+2.01° 24.81+2.47°

e [F SV AN R b B R 72 5 35 (P<0.05), I,
Notes: The data in the same column with different shoulder letters showed significant differences (P<0.05), the same below.
RARMIE21d BEE T 0d, 17 Sk Ak & 26 @R BEEIINARLSHNTL
TR | s th S A A B \ \
Eidﬁﬂﬁéﬁqngwmﬂ %u%%? 50 d AT, BEASECI I AER, 10 5k
Tyl = .05), ZINE: {71 85 N § . N N
R R Bt B BOE AR UL DY BB T R, S

75 7 d 383 FEAIR (P<0.05). 18 5 b b R J5 Aoy i £ N o
TSRS | R R L e ML ERIPURIEIIEESR 14 4 5 200N (P0.05).

14 d A FRRE, f621 d BRI (P<0.05),  TAIHLOdIRINT 20.97%. 62.49%. 16.13% (4 5).
KB ELE 21d BEE T 0d (P<0.05), 459%# 17 5 Jth 5 Sk V5L 7 R 00 8 0 UL PR A6 B B T T B, R
WY, AR RO ROK A B, PERRE S (P> 0.05), MHLMEPEAIP RSB
£ 14 d B BN WAL, 28 s 21 d s SRRIRE RS EIHE PR ES . 18 Sibyk
(APSETE PN R Y IR e i et RS T

x5 TREZARMETES BREBIARMEH

Tab.5 Texture parameters of back muscle of C. idella under different fasting time

IiH  item
HhyE G5 AREr N fi)/d -

pond number fasting time /g Fhk NELIEE/ g PZRTE

hardness elasticity chewability cohesion
10%5¥y%  Pond 10 0 1619.60+74.21¢ 0.62+0.01° 282.68+46.80" 0.62+0.01°
7 1 166.43+56.49° 0.62+0.05" 329.96+14.62° 0.59+0.04"
14 999.50+22.95° 0.75+0.03" 459.33+43.58" 0.72+0.01°
21 755.30+85.04" 0.70:£0.04° 291.79+39.00° 0.69+0.03"
17*5t5%  Pond 17 0 760.87+56.90° 0.61+0.08" 246.19+16.25° 0.65+0.01°
7 586.07+51.52° 0.63+0.01° 583.79+150.91° 0.67+0.02°
14 461.97+13.12° 0.63+0.01° 252.11+£67.39° 0.70+0.00°
21 437.83438.00° 0.68+0.02" 150.99+7.01* 0.63+0.00"
18t Pond 18 0 2062.37+880.71° 0.52+0.02" 370.31+£30.57 0.58+0.08"
7 1038.30+115.67° 0.74+0.04° 369.36+25.34° 0.72+0.03°
14 933.30+66.96" 0.69+0.03° 415.43446.29° 0.69+0.04°
21 942.23+£211.58° 0.70+0.04° 383.46+31.41° 0.67+0.01°
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NELEE TG 25 22 5 (P> 0.05), SHPEFIN BRI 7E
% 7d BEFEET 0d(P<0.05).
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B, B 21 d N BE TR, NE
PEEZHTEINA RS, F 14 d BB B
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ifh B B LA ILEF 4k (LA i) BEZE £ At
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WM, R AE 14 d I 4EHED B o B

3 e

31 3NtERENESNARREEERER
HREPHEUEER
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AP D A5, 3 4 th 3 Sf Y5 £ LAY 11408 3 A0 B
JUL PR 7K A8 2 RIS ARG AR R A5 A 25 5%, IR 3 4
thIE SRR R T R I 22 5. IR AR B[]
HER, WL AR SRR b e 22 5.
17 53t 3 R R ) AR [ B B LA 7K 4y . MR
RS e A et A JC W B i el s, KA I
FELR 43 D) 76 25 ol 1 R A 0 3 0 o A N
10 5. 18 Sah R FANLA A K5 . MR
B KBRS AEZE & 7 d PR wt B B AR Ak .
T, fEAS AR, 10 St ke U 1 2 LA
LUK LA 284, 1 17 5. 18 St e A
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B 1- 12 5T U DD . 13-24 45 LD & 1-4 R 13-16 5 10 ‘St b1 5-8 Fl&] 17-20 24 17 5ith ;] 9-12 A 21-24 J 18 it 4k 4]

A MZEFAR KN 0dy 7dy 14d F1 21 do

Plate Observation of cross section and longitudinal section of muscle tissue section of B segment of
back of C. idella under different fasting time

In the figure, 1-12 is the transverse section of the dorsal muscle and 13-24 is the longitudinal section of the dorsal muscle; figure 1-4 and figure 13-16
show Pond 10; figure 5-8 and figure 17-20 show Pond 17; figure 9-12 and figure 21-24 show Pond 18; the images from left to right were 0 d, 7 d, 14 d

and 21 d respectively.

33 RMERWUNEESAAKFEER
SRR, MR TIUERE .
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#6 TEEZEEMNETES BESINAEFESEER (um’)

Tab. 6 Cross sectional area of muscle fiber of dorsal muscle of C. idella under different fasting time

ARt iAl/d 1053tk 10575 50 dEHBY% 1753tk 17515 50 dEH B/ % 1853tk 185y 50 LY %
fasting time Pond 10 compared with 0 d Pond 17 compared with 0 d Pond 18 compared with 0 d

0 14 381.03+3 416.29° 4320.75+1 285.48° 8463.17+3 475.68°

7 11474.53+1 864.19° -20.21 4069.82+1 018.44% —5.81 5776.19+2 476.50° -31.75

14 8 533.42+1 824.86" —40.66 3961.57+1 024.63® —8.31 3318.45+1 014.80" —60.79

21 6584.11+2 140.58" —54.22 3341.20+1 128.16" -22.67 2 961.50+826.57" —65.01

Ve RSB R bR AN NG P RN 22 57 % (P<0.05)

Notes: The data in the same column were marked with different small letters (P<0.05).
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Short-term fasting and improvement the food quality of pond cultured
grass carp(Ctenopharyngodon idella)

ZHANG Weilan '*,  YE Yuantu **, DU Ruixue *, XIAO Xuquan ',
WANG Zhuojun *,  YIN Yongfeng *

(1. School of Biology & Basic Medical Sciences, Soochow University, Suzhou 215123, China;
2. Key Laboratory of Aquatic Animal Nutrtion, Suzhou 215123, China;
3. Hua Cheng Aquatic Industry Co., Ltd, Yancheng 224000, China)

Abstract: The demand for aquatic products has grown recently, and consumers are more concerned with the safety
and quality of fish meat for consumption. This paper will explore the technical feasibility of short-term fasting to
improve the food quality of pond cultured fish, commercial Ctenopharyngodon idella cultured in three adjacent
ponds were taken as the objects and transferred to three cages in another pond for 21 days of short-term fasting. C.
idella from three ponds were collected every seven days, and the fish body was divided into four body segments A,
B, C and D muscle samples were collected for quantitative analysis of muscle moisture, crude protein, crude lipid
and glycogen content. The results showed that the nutrient content of muscle of different body segments changed
after fasting for 7 days, and the crude protein content and crude lipid content changed significantly after fasting for
14 days, and the crude protein content of tail (C and D segments) increased significantly; The crude lipid content
of a segment of C. idella from No.10 pond was 22.60% and 17.07% lower than that of 0 d on 14 and 21 days,
respectively. The crude lipid content of B and D segments was 7.50%, 19.41%, 12.61% and 28.83%, 36.68%,
13.49% lower than that of 0 d on 7, 14 and 21 days, respectively. The crude lipid content of A, C and D segments
of C. idella from No.17 pond was significantly increased after 7 days. The crude lipid content of B segment was
26.76%, 58.41% and 62.90% lower than that of 0 d on 7, 14 and 21 days, respectively. The crude lipid content of
D segment was 1.52% and 22.58% lower than that of 0 d on 7 and 14 days, respectively. The glycogen content (C,
D segments) of C. idella muscle from three ponds showed a significant increase trend. The back muscle samples of
C. idella were collected, and the water power, muscle texture characteristics and tissue sections of the muscle sys-
tem were measured. It was found that there was no significant difference in the drip loss rate of the back muscle of
C. idella from pond 10 on day 14, the drip loss rate of the back muscle of C. idella from pond 17 on day 14 was
significantly higher than that of day 0, and the drip loss rate of the back muscle of C. idella from pond 18 on day
14 had a downward trend. With the extension of fasting time, the hardness of the B segment muscle of C. idella
from three ponds decreased, and the muscle elasticity increased. Chewiness increased gradually before 14 days,
while cohesion increased gradually. During fasting, the density of back muscle fibers (muscle cells) increased, the
gap between muscle fibers decreased, and the muscle hardness gradually decreased with fasting time, while the
elasticity and chewiness showed a gradual increase trend. The results showed that short-term fasting could change
the eating quality of C. idella muscle, and the best experimental result was fasting for 14 days. The results of this
study provide a scientific basis for improving the food quality of pond cultured fish.

Key words: Ctenopharyngodon idella; fasting; muscle nutrient composition; muscle hydrodynamics; muscular
texture
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