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Abstract: Changes in textural properties and chemical components of grass carp during broad bean feeding and their correlations were
investigated. The start and end times of grass carp crisping were determined. Experimental results indicated that the hardness and chewiness of
grass carp increased significantly with the duration of feeding. After 80 days of feeding, hardness was equivalent to that of common carp and
after 100 days of feeding, it was of crisping standard. Chewiness and springiness were stable after 80 days of feeding, wherein the springiness of
the dorsal muscles increased significantly during feeding. The maximum level of resilience was at 40 days of feeding and subsequently,
decreased significantly. Content of crude protein, matrix protein, collagen, and alkali-soluble protein of grass carp dorsal muscle increased
significantly during feeding. Moisture content showed a decreasing trend with maximum level at 20 days of feeding. Content of crude fat,
soluble solid, water-soluble protein, and salt-soluble protein of grass carp dorsal muscle were maximum at 40 to 60 days of feeding. Variations
in chemical components of grass carp abdominal muscle were similar to that of the dorsal muscle. Correlational analysis showed that changes in
the textural properties of grass carp correlated significantly with changes in crude protein, salt-soluble protein, matrix protein, and collagen
content.
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* 1 ARETIREPESERNREEHE (=6, X +SD)
Table 1 Table 1 Textural properties of raw grass carp during broad bean feeding

AR)PR B TR e E Y B ik AEly = A

Id e M3 T 3 e T

0 263.67#8.71F 137.9536.19° = 0.7020.04"% 0.7240.04°  112.55216.36% 55.78210.64°  0.2540.02° 0.2240.04°
20 706.31449.84° 192.08423.92°°  0.6420.03°% 0.7340.09°  200.79441.15° 82.85422.63°°  0.2740.03° 0.2820.02°
40 42385#81.11° 249.28448.49°°  0,6740.05° 0.8940.04"  270.14427.70°?156.05433.46°  0.270.06" 0.7020.06"
60  774.34486.055° 296.5943.58°  0.6840.01°%0.7840.05°C  329.37429.825C134.42424.24°  0.3140.045¢0.3040.07°
80  833.66442.76° 816.82436.35°  0.7340.02" 0.8740.01"%  360.94422.64"5539.07443.07"  0.3340.035°0.4020.02°
100  1508.40#109.11°1068.78+144.62"  0.7440.03" 0.8740.02°%  422.41478.20* 417.18472.7°  0.3840.04° 0.450.03%

E: EARRRF AR AN A 2 £ 7 (p<0.05).
% 2 (ANEE T AR A S R BRAGHSE (n=6, X £ SD)
Table 2 Textural properties of cooked grass carp during broad bean feeding

JE——— A E g B ik ReAs| =AM

/d R JE3T 3 JE3T R TR Gl PR

0 120.36210.90° 222.49+16.80°  0.6440.09° 0.7040.07°  36.0743.22°  65.2945.58° 0.1926.05° 0.2416.02°
20 434.80437.24° 256.46423.62°°  0.7020.025¢0.6640.03° 217.77430.18°C 114.16#19.01°  0.3240.04° 0.2840.02°
40  396.68452.13° 510.84#151.86°  0.7140.085¢0.8740.03"  147.23239.64° 197.83+#11.25°¢  0.4620.11" 0.7120.08"
60  542.49+20.81° 426.99428.31%¢  0.7620.04° 0.8740.03°  264.36437.66° 320.162118.19"°  0.380.02° 0.3040.02°
80  740.71450.63° 598.34482.71%  0.8740.02"0.8820.03"  432.28461.54° 396.70278.47"  0.4320.02° 0.4240.05°
100  1105.464155.5371021.534149.56"  0.8920.05" 0.8940.04"  509.16443.24" 426.824108.07"  0.4420.004%0.4740.05°

E: EARRR SRR A B3 £ F(p<0.05).
LA 1000 g/ /e A B g fh Fh A PR 2 S 1w 5,
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Table 3 Chemical components of grass carp back muscle during cultivation

AR R S BEARORIE I M4 SR AR 5 ISR 6.
# 3 ARSI E S EABALERS S8 (n=3, X £5D)

Gl K HEG WA TERERY  REES  RAHRES
1A /d 1(wh,%) 1(wb,%) /(db,%) /(wb,%) 1(wb,%) /(wh,%)

0 80.7240.065¢ 15.0640.13" 4614058 5.380).05° 3.3240.06° 10.5340.114
20 82.5140.30" 16.2740.19% 3.2046.05° 4.4240.75° 2.4640.02° 10.7940.13"
40 81.3040.35"8 17.5940.13° 3.68=0.40° 4.6340.035° 3.1740.00° 9.8249.03¢
60 81.4040.16"° 17.3040.12°  11.0240.48" 6.2940.15" 3.350).018 9.9540.11¢
80 79.6640.18% 19.0740.178 7.2740.328 5.8340.01°8 3.9340.03" 10.2640.10%
100 79.7440.17° 19.9849.28"  35140.19° 5.9140.03"8 3.3820.06° 10.5540.13"

BRET ARG EEE R KREA EREa KIRHEEG HEMEG
E/d I(wb,%) I(wb,%) /(db,%) /(wb,%) /(wb,%) I(wb,%)

0 0.8440.02° 2.0140.02% 3.150.05° 2.2340.12° 4.7349.078 10.1440.11¢
20 1.1340.03° 1.8940.03° 3.1340.07° 2.4240.07F 4.8840.06% 10.8740.328
40 1.1840.07° 1.636.02° 3.3140.04° 2.5840.11° 5.0740.18% 11.7240.574
60 1.1940.018 1.850.02° 3.630.02° 2.70=9.00° 3.89:40).04° 11.7440.68"
80 1.2140.018 2.0640.03% 3.8940.018 2.890.09° 4.5040.03° 10.0640.14°
100 1.3740.00" 1.9140.08° 45140.02% 3.0740.014 4.3940.06° 10.9440.278

E: ERAR FEATIARA R F £ F(p<0.05).

4 AREIEPEAEANANBANERTEE (=3, X+SD)
Table 4 Chemical components of grass carp abdominal muscle during cultivation

AaPR B Ko HEG FELRE B T B 4 MEEE  IRFEEY
] /d 1(wb,%) 1(wh,%) /(db,%) 1(wh,%) 1(wb,%) 1(wh,%)
0 80.2940.12°°  16.5640.17°  6.0120.66° 5.4749.05° 3.2540.00°  10.4840.12"
20 81.7640.40" 15.8740.11F 2.8040.40° 3.9240.11¢ 25940.05°  10.5140.14*
40 80.9240.17°  17.1640.23%  5.5840.56° 4.9440.058° 3.1140.00°F  10.6820.34¢
60 80.5640.325C  18.4440.07® 13.3020.44" 6.0740.05" 3.3140.00°  9.6520.03°
80 79.9940.30° 18.1440.09°  7.8840.22° 5.9540.06" 3.7940.04%  10.4340.04"
100 80.1240.23°°  19.504).22"  3.4740.48° 5.3440.148 3.3920.055  9.9940.07°

GPRET iEHEY EEAR IR A ArEa Kshga HEHES
|8 wh,% wh,% ) whb,% wh,% wh,%
A/d 1(wh,% 1(wh,% 1(db,% 1(wh,% {(wh,% J(wh,%
0 1.1540.00° = 2.0140.02%  3.1540.05° 2.2340.12F 47340.07°  10.1440.11°
20 1.2040.05  1.8940.03%  3.1340.07° 2.42490.07F 4.8840.06°  10.8740.328
40 12740118 1.6340.02°  3.3140.04° 2.5846).11°P 5.0740.18%  11.724057°
60 0.9040.00°  1.8540.02%  3.6320.02° 2.7046.00¢ 3.8940.04°  11.7440.68"
80 0.7940.005  2.0640.03*  3.8940.01% 2.89-46.09° 45040.03°  10.0640.14°
100 1.3940.01" 1914008  451+40.02" 3.0740.014 4.3940.06°  10.9440.27°

A EARTRR FAEA T A A R £ 57 (p<0.05).
A L AT AR SR
IR R E A AKEEEE

H%% 5 AT Al

AL
[= =N

EXTE FELPS

(p<0.05). FHmEVESHER . RIFEEAMEREAS
BEREREMEIEMR (p<0.05). #PEEK PHKEN
A A 2 R E TR (p<0.05). [FIEVESH
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HE. REEAMEREA &= 2R E X
(p<001), 5mEHEA S EEEF IEMX
(p<0.05) . Al J5 IS IUULPA BAG RV S 4022 B
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* 5 EaGAAARAFHESHERIEXMED T (r/p)

Table 5 Correlation analysis between textural properties and chemical components of grass carp back muscle

- .M LR PURHE maRE EER ORR O AR KEk ik
G DY "_ELK YH 1Y .
fdw ok BER AEN apy xe e Fe  aRk &4 %4 Fo  Eo
P -0.463/ 0.832/ -0.015/ 0465/ 0.181/  0.248/ 0.625/  0.17/ 0914/ 0.873/ -0.843/ 0.053/
-~ 0.355  0.040 0.977 0.353  0.732 0.636 0185 0748 0011 0.023 0.035 0.920
‘ oEAE -0421/ 0872/ 0.259/ 0535 0.302/ 0.045/ 0.494/ 0178/ 0.856/ 0.924/ -0.754/  0.101/
B & 0.406 0.024 0.620 0.275 0.561 0.933 0.319 0.736 0.030  0.009 0.083 0.849
#1
i) Bk -0.986/ 0.658/ 0.0996/ 0.693/ 0.828/  0.0206/ 0.312/ 0.513/ 0.81/ 0.67/ -0.368/ -0.455/
0.0003  0.155 0.851 0.127 0.042 0.989 0.547 0.298 0.051 0.145 0473 0.364
=40 -0.67/ 092/ 0158/ 0.642/ 0473/  0.037/ 0.833/ 0.223/ 0.986/ 0.962/ -0.552/ 0.003/
-~ 0.145  0.009 0.766 0.169  0.343 0.945 0.040 0.672 0.0003 0.002 © 0.256 0.995
P -0.576/  0.945/  0.022/ 0476/ 0.343/  0.081/ 0.552/ 0.127/ 0951/ 0962/ -0.773/ 0.049/
-~ 0.232  0.005 0.967 0.340  0.505 0.878 0.257 0811 0004 0002 0.071 0.928
o v -0.596/ 0929/ 0123/ 0511 042/ 0.105/ 0.382/  0.275/ 0913/ 0.952/ ~-0.714/ -0.082/
# .l 0.212  0.007 0.817 0.300  0.407 0.843 0455 0598 -~ 0.002 0003 0111 0.878
%1
V=3 B -0.702/ 0959/ 0178/ 0574/ 0572/ -0.0271/ 0.834/ ~0.266/ 0931/ 0975/ -0.453/ -0.097/
0.117  0.002 0.736 0234 0237 0.959 0039 0.610 0007 0.001 0.368 0.855
= -0.294/ 0.849/ 0.086/ 0.142/ 0.293/ -0.51/ 0.894/ -0.443/ 059/ 0.803/ -0.108/ 0.466/
>~ 0571  0.032 0.872 0.789 0573 0.301 0.016 0379 0218 0.055 0.839 0.351
#* 6 BaFHAARMFFESHER I ERXMES (r/p)
Table 6 Correlation analysis between textural properties and chemical components of grass carp abdominal muscle
B L T R RS s BRSO RER AR kiEhl HiEM
=y N by T b ge
OO L I L T TN Y U R T T VA A
5 -0.618/ 0.818/ -0.153/ 0.344/ 0.627/ -0.307/ 0.045/ 0329/ 0957/ 092/ -0.327/ -0.236/
- 0.191 0.046 0.772 0.504 0.183 0.554 0.932 0.524 0.002 0.009 0.527 0.652
) "B -0.638/ 0.688/ - -0.025/ 043/ 0757/ -0.119/ -0.258/ -0.392/ 0.805/ 0.854/ -0.243/ -0.354/
# i3 0.173 0.131 0.963 0.395 0.081 0.822 0.621 0443 0.053 0.030 0.642 0.492
#)
Ll Ty -0.415/  0.627/ =~ -0.025/ 0.283/ 0.54/ -0.041/ -0.068/ -0.332/ 0.621/ 0.759/ 0.039/ 0.227/
0.414 0.183 0.962 0.587 0269 0.938 0.898 0520 0.188 0.080 0.942 0.665
=4 -0013/ 0239/ -0.175/ -0.072/ 0111/ 0314/ 0332/ -0.729/ 0202/ 0371/ 0.398/  0.484/
e 0.981 0.649 0.740 0.892 0834 0544 0520 0100 0.701 0469 0435 0.330
Py -0.525/ 0.87/  -0.165/ 0275/ 0.493/ -0.35/ 0297/ -0.028/ 0.951/ 0.921/ -0.273/ 0.098/
0285 0.024 0.754 0597 0320 0.496 0568 0.958 0.004 0.009 0.600 0.854
N "B -0.598/ 0923/ 0275/ 0563/ 0697/ -0.557/ -0.235/ 0.151/ 0.918/ 0.978/ -0.598/ 0.081/
A i3 0.210 0.008 0.598 0.245 0.124 0.251 0.654 0.775 0.009 0.001 0.210 0.879
%)
& o -0.601/ 0.856/ 0.417/ 0.648/ 0709/ -0.415/ -0.178/ -0.229/ 0.719/ 0.822/ -0.438/ 0.351/
0.203 0.029 0411 0.164 0115 0413 0.735 0663 0.107 0044 0.385 0.495
=4 0057/ 0256/ 019/ -0.05 0.148 0.325/ 0335/ -0.697/ 0.226/ 0.383 0402/ 0.443/
e 0.915 0.624 0.719 0925 0779 0529 0516 0124 0666 0453 0.429 0.379

HI 6 P, AL T LAV RE R SAH AR

RIREE . HEpE

MR 5 i iR R 1 R R R
(p<0.05). #PE L i 1 & 2 1 38 P aE A K
(p<0.05) . Al J& IS UL B ARV S 4022 B

HEEREMMER (p<0.05).
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Badh, TEMAIME 20 d B IR EIE A . FHAEIG . ATV
W] FEE47) 7K 1 AR s 1 B 1 R AR 1M 40~60 df
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