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TEEASEAEER LA RELR

* &, KmR, F0E, ARE

(1. Bl RE ANEEAHERRAESHARBERERLRE, biE  201306; 2. MR ERHEBT ST, 115

R 210042)

A E: DIRMAKEN(1295.737.2)g WEEEAN 9 Bk
EH(706.8 £6.5)g WAL f (MEPISE) I LBXTR, W HMLA
BULR M AT LB SRER A EANAEE
HEERTHEREA(P<0.05) , HEHMKE R EEA
(P <0.05) , —HNAKS KD RS BEBREBEESR;
MAEANA pH A EEENREEOSBIATEEREA
(P<0.05) ; ffbEA7E2 h 14 h WHLEIRI KRR T TE &
(P <0.05) {8 8 h J5ZHIAN K ; B A5 £ J1, A 58 J3E A MLV
HHEEEAR(P <0.05) . MARERERSTRA, E—
SETEEEIPY , WLET 465 BZ pH AR B #2730 R 1
H MR RN & B S NUABERE, NLET4e8 B S LA RK B R Z |

HEBERMKE(P<0.05),

B i ( Ctenopharyngodon idellus ) R E R &
FEETFHALZ — EEEANFERENY
R, FRFE= B, F B R R 2 T R
& WEREAS, DR E, ERR AL T HE,
et E 5 (crisped grass carp) JEEL B IRE G E
P SR I R A, DINPR e P, L P B R SR,
Mamise O, X &R TRBE IR 7 AT
BB AN N R R, T H RN F Ea
( Oreochrhromis aureu x O. niloticus) " F1F &4
#1( Carassius auratus gibelio) 0 by R B %t B
ABRIER . 24 Wb 54 Py R L3 i A
B, B AT B A S E A
WEAERRS" T MABSEERSES M
LB o IRE, WRE—E Rt
R EEZHRLEERANER, MBBI XTI
HEAWPARSTEHERE, FE2EPTRET

B EA: 2011-04-22 f&E H#A: 2011-05-31

WREa: BhEaR el man
Az AR BRSEN IS E
BB Eamilpea, Kbk
HltE B2 8. pH FIR K & 4t
HARWE I, Aa BN G R R
D RINHOR T 2H F X B & e R
HiflafEl R R, BB A& RIT
MR UK,

X EEm R LA
B Bl s R T
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XEERES: A
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YR B, B T ZE WL R R
P RSN RN E R, B REE A
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6.5)g K (35.5+1.2)em, & 9 BB, T 2009 4F
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B B ST, BEHIIET 2000 457 A — b3
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2 3 A~ BT o
1.2 WEiEHFESHE
1.2.1 PRI tallE

SREMKLL EMEATIIAT -20 CHR
LSRN EHEARS Y. HEARAILKER
2 (GB6432—86) ;s #L ARk A Folch & 4j—F B
PREUE ;K 43R 550 C Ky Heik (GB6438—86) ;
K53 R 105 CHtTEE L (GB6435—86) ; KR
EANERAAATEBERON E F &
(GB9695—19) ",

LA 45 Bk 4 & B R R F IR IR 5E
BEEFUARET 105CHTEEER, REL.8
g~2.0 gOXFH3] 0.000 1 g) F 50 mL LE#FH,
A4 1 IR AR S A BRIE A HALW 15 mL,
B S 7E s PR i b B A B e
AR, EHASERFMASEEEFK
AR, VAW 2 T0 5% B G B A K 100 mL, 2R
A By (EHTE R AR TAS - 990) R FRIOE
LA AN R B S EHTIE
1.2.2 LAY B A A

pH I %€ : SR AL pH EIAX (K#HE
0.01, 7%= 2 %7 i pH-Star) , 525 3% £k 1
Ja , TEMZ 105 E LT 20 O, e B A 3
BHELE2BANAYT,iEF pH,

JULEF 2 55 B R U - R B A MY f, Van
Gieson [E R4 Y ok Yoo, P M IR o 7
10 x 10 M BB RE T, FEPLE E B T —
K38, I 2 - F F 2K (mm®) W ALT EHE
(1) , BAFE G 50 M REF HEATEER ST

REERTHE AR KRENE . BREXEED 1
HEE, HEBS, WS g ZARFHBTHIA 4
CRHENF0.2.4.8.16 h F(RER) , KENH
HE SRIRKBREL, AT

L= (W -W,)/W, x100% (1)
AL REENTRKBRE; W, AEHFIRNE
(g);W, AFRHNE( .

JULPA v e e (B B BB L WELVRR O L B
FBER M) KA QTS-25 #yitk ik {X ( CNS Farnell
AR, HE) #EATIE . 78 TPA (JRAGHIHE 4247)
BT, em’® FIALA, R SMS P/25 A
Bk RN 5.0 g, M E 5.0 mm/s, —
WHIEZERFRE A 1 s, BEAR 3 MR, B
w2 W, BOFBIE . ok M I E Bl kA
Texture Pro v 2.0 #474347,

1.2.3 dEE&

TR RUSEBIME £ briEE RN, R SPSS
16.0 A FH AT FEAR ¢ K%, IR A Pearson
FHIR R EGEFN XM ( Two-Tailed ) 18 3 M3 B #E4T
FHRAEST, FlES R A Curve Estimation 53 #8747
BUE 4T, 87 B H B

2 SRS

2.1 A—KEFHS

mER1JUENH BeEANNHEER 2%
BT EEREA(P <0.05), AR &2 BE
T EEEA(P <0.05) . MELEANLAKD M
BEERE T EEEA, K& RN
TEEEA,HLBEEF(P>0.05),

®1 EEF&.BUESEIA-—BREFHISE

Tab.1 The contents of general nutrition components in muscle of grass carp and crisped grass carp

B HEH/ % KA/ % Kar/% HHB N/ % #5/(mg/kg) %/ (mg/kg) 8/ (mg/'kg)
LEEs 87.67£0.24* 5.59£0.02  77.97£0.69 4.89+0.03° 460.1:10.6  10.28 +0.52® 0.022:x0.002
MibE& 90.37 £0.33> 5.7110.06 78.770.67 4.56+0.19®  441.7+24.1 9.65+0.13% 0.024 £0.002

E: AP R NEFRARFR —EZAABEER(P <0.05) sBRAMIEMBEI AN THRSE.

2.2 AREEER
NEZWFRERNESR(K 2) KA, Bl
HAENINRFEEASEN pH HBERTEEE
(P <0.05), MEfbEmLGL4ERENEF T2
K259.37 5. 92 RULA4, W EEARH

62% (P <0.05) , 7E2 h.4 h P9, Mafb s 4 LY
HARKRBE B EARET 29.2% (P <0.05)
17.7% (P <0.05) ,{BEK % 8 h /5, Pi & i KA
REILBEER(P>0.05),
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Tab.2 The chief indexes affecting flesh quality of grass carp and crisped grass carp
WK R/ %
) 4 BB/ H

5 ﬂﬂﬁ?ﬁﬁﬁﬁﬁf ﬂ&ﬁ?ﬂ?Eﬁ % P 2 h 4 h 3 h 16 b
TEEMA 155.82+7.10° 0.40+0.01* 5.79£0.10*° 6.8110.69° 10.23+0.36* 18.57+0.17 21.49+1.13
MibEA 259.37 £5.92° 0.4510.01> 6.00:0.08° 4.82:0.70® 8.42:0.96* 19.74£0.15 22.04x1.17

E: AP R NEFRARFR B ZAABELER(P<0.05) ;REEANEE.

2.3 ARAHESE
LB RS HI SR BN (R 3) I8
R AL B B 2 MBER S Tl AT

25 (P>0.05) , T fL P3 558 )32 711 NEL g oy J00 433 ¢
LB AR 56.8% (P <0.05) f139.3% (P <
0.05),

®3 EEES . BHESNRAREHESE

Tab.3 Textural mechanical properties in muscle of grass carp and crisped grass carp

e EH/g e WS /g BB BRE
LEEH 5879.9 +682.1° 0.89 +£0.01 1350.3 +137.8® 0.129 +0.016 0.216 +0.068
MibEA 9217.5 +484.1° 0.88 £0.01 1880.6 +106.6° 0.128 +0.013 0.205 +0.026

& A LN EFRARRR _EZHE BEER(P<0.05),

2.4 A mRERERES T

FESEE SR KL A A SRR v BT A C
e HT, B3R 4 SR Z IS RN REMREFE—E
B, MGEHERSMAREE S (P <
0.01) BERE(P <0.05) 2 BFIEMX, 5HAKHR
REBENMR(P <0.05); LA & & 558
BREBENMERX(P <0.05) ; FHSEHALAE
HH(P<0.05) FEERE (P <0.01) 5 pH Z [}y
BIEMR, XX 8 XM B2 18 ir 1T & i
B 5 7347, # BE 5 FE AN F

e mEE (Y) SNRABEE(X): Y =

95.884 +0.016X - 8. 873 x10 ' X* ,R* =0.971

MALEZEE(Y) SMARBIE S (X): Y=
69. 69 +699, 06X - 581, 712X* ,R* =0. 993

MR KBRE(Y) ENGEFE(X):Y =
46.03 -0. 36X +0.01X* ,R* =0. 941

LA pH(Y) 5EULHERE (X): Y =4. 263 -
2.364 x10 7 °X* ,R* =0.796

MR pH(Y) 5AARBEE S (X):Y =
18.314 -210. 539X +868. 707X*, R* =0.932

MABEHEE(Y) SIRAEE(X): Y=
50.611 —-0.013X +8.691 x10 " X* ,R* =0.971

x4 NARRESEFREEXE
Tab.4 Correlation of flesh quality parameters

HERE BEEH HFEEE pH Kar WKL b i #® #®
WLET 4 B 0.354

pH 0. 465 0.118

K4y -0.544 -0.061 -0.537

AR 0.061 -0.920° 0.118 -0.343

& i 0.389 0.591 0.425 -0.734 -0.489

5% 0.067 -0.069 -0.669 0.190 0.050 -0.263

3 0. 808 -0.218 -0.025 -0.545 0.249 0.099  0.403

#® 0.018 -0.100 -0.296 -0.284 0.007 0.477 -0.186 0.379

bk 0.249 0.183 0.755 -0.091 0.307 0.256  0.296 0.134 0.677
RS 0. 186 0.284 0.601 0.371 -0.515 -0.661 -0.559 -0.392 -0.520
E&H 0.611 0.921%* 0.944°  -0.922 -0.035 -0.680 -0.548 0.381 0.807
i did 0.417 0.938° 0.937°° -0.559 -0.252 -0.913° -0.825 0.031 0.308
BRE 0.019 -0.383 0.126 0.640 0.093 -0.004 -0.038 -0.280 -0.605

E: = FORMRERE(P<0.05); « » FRRMER BE (P <0.01); WAKMMARE 4 /MfE%R
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3 g

3.1 E—MEZRSMEEEE. BLEs
HIL P R B B

LA GRS — R EF RS BE X,
REEEEA RS EY . BHE, Bk
SRS HE PR EREIR 2 B BE i
1%, RUFA SR, A SEB b, b UL o R
MBS EEAR 3. 1% BN & 8 HiEE
BEK6.7% , 52 RIS SRk A AR,
TSR ARR & B RA 5 A XD
sl P RIS TE L B I " W BTSE
ZEREER X AR E M F R R FE R A
KERAEREHARRTE FER. NILARERY
BRI B AATERRH R VTR B , WAL 2 A L P b
3 A LA e RSB R EL UG , T UL P
EHRSUPIERE R BE R, W ULPI AR &
B3 T AR UL Y B B, s AR A A R R T
B, ABFIE T i ST & B R L
A AL TSR K, UL BAY 5 SR AR X422 o

FATCEMPUEE R E KR T EEEW.,
45 2 U A W 48 UL R 4 A e A g R F 380 01,
PRI B RN, BRI 20 E AL
LI PR B, Wi EL B AL IR E AL R
HAE BB, AT LR &R, St
T E AR I AR B AL, R B R BRI
A BT R IR 2 — , A HEH T S R
&, I B ET AT kLB R A, W R I I
TR, AR u K TG AL UL P45 (441. 7 =
24.1 mg/kg) (P >0.05) .4%(9.65 £0.13 mg/kg)
(P<0.05) S BHWMTHEEA, X 54X
&P I R T2 R, TR WE AR
S, AT A A R AR, B
I Z AT YR A BERR — 845 [ Ca(H,PO,), ]
LIANFERDRH P 45 Sk & B E B LRl B 4
FUREUEFERE, BhEANADRESE
T By IEHeR A AL, SR I ], Mtk
P& & (0.024 £0. 002 mg/kg) ( P >0.05) 7.4
BT EREES, S F A% XA R
Ak,
3.2 IpEERGNEEES. RiEa il
BRI

AR BTN FEE TS BRA

T, BERRPEO T I TR A LA R
FEENSEEM. NSERNAHRKER
By HEESHEREZHIIABMENERR
R REEARMBIASHHANEREH,
REMABRMNEEER" aXARPIEEE
HRFEES, SR ARIAEE e B R A
WEERAEERA" , NG, 0 mR
PR &, m Rk, LA BE R s
KU IRE A& BRI ENL A BA BRI
HUREREE T RIER R AL SR, A
IRT EAEANAREEASE T4
FoERTEEREA, EE R D H g
2, 2B LB 3 Ok H TR PR BR S B , PY R IR
L, MARREASE NAGEFRSIARY
R A R B B IEA R, R E S LA AR
BEMER T, BRIy KR KR, XRVME
EFUARIRE A& 285N, a4 R K,
WLAIBEEE 3Gt , LY A MR B e, X 5 -
X REREF - 2REHE
RIEARBEAEARARREEEAERER
o B WEBE S R, BEH W KR
EEHFERNEMN, KRB ETH, AR&ERT
Mo BRULTTHE MR X T RIREH R R
SEBRAFAR, BRMBRREATE, A8
FTHREARGR,

LI K 48 55 A pH. 2 S Bt P R Y B 4
Pro WKBIRFRFRIARAKS, RBALAF
IKITBIRIFREE , R BROK ARG LB K o
&, W H K ZEUR, B AR R R R
A Rk ™ ;pH BEECER 00 P RO TE O 1 S
MREBRK, —EHEETRAR, B pH BE A
R RN —MERER  ALRE R, M
WR AN RA B pH, M7E 2 h f 4 h BALA
KR BEMT I ER A, 5 OLSSON 2 A
FERVAFE LM AERER - IEARN
BtsREEA T, LA pH 5 HLIA B A [ K )
HEEEEMX, XEHa™ Hies 7 ek
" BRI P S BIBE s TR K S 2Kk S LA 4k
WEEBENMR, HILEAEER pH ETRE
FE—ERE L IFEBRBNLARAK T, mALE 4
R K, ML 4EHES) 38 Oy R4, ] 3 3 AL
PIRGS /K PR BE , A T 6 1A & R & HJE B T
JRIEBRR M E, (B8 h FRERKBARET—
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20 &

BOX AR RFEE ML 4 C B im R EK,
VERReA , PR RN, P pH SAEFF A A
B E RS A BRI AR BRI B
BB T,

4 Z58

M EaAMER BREASE. pHL
SUEFER T EEEA, JLERAR I Bk
KRBT EBETEEEA; ENARESHE,
WA 2 8 UL PR B8 38 1 LIRS ) 20 3 S T T A
i 56.8% f139.3% . NLAMBHI& & RFEEAH
B ekt B pH 5 AL B A 25 0056
R, UUONGEE TR A KM SRR S KR
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Muscle characteristics comparison between grass carp and crisped grass carp

GUAN Lei', ZHU Rui-jun’, LI Xiao-gin', LENG Xiang-jun'
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Ocean University, Ministry of
Education, Shanghai 201306, China; 2. Nanjing Institute of Environmental Sciences, Nanjing 210042, Jiangsu, China)

Abstract; The differences in physical and chemical characteristics and textural mechanical properties in
muscles between 9 grass carps (body weight of 1295.7 + 37.2 g) and 9 crisped grass carps ( body weight of
706.8 + 6.5 g) were investigated in the present study. The results indicated that the content of protein in
crisped grass carp muscle was higher, while the contents of crude lipid and ferrum were lower than those in
grass carp (P <0.05), and there were no significant differences in muscle moisture, crude ash, calcium and
chromium contents in both groups. Crisped grass carp had higher pH value , muscle fiber density and collagen
content in muscle than those of grass carp (P <0.05). Compared with grass carp, muscle drip loss of crisped
grass carp at 2 h, 4 h, was significantly lower (P <0.05), but not at 8 h. The hardness and chewiness of
crisped grass carp muscle were higher than those of grass carp in textural mechanical properties (P <0.05).
Among meat quality indexes analyzed above, muscle fiber density, pH value and collagen contents played an
important role to improve the meat quality within a certain range; the contents of lipid showed a negative
correlation with muscle hardness (P <0.05), and muscle fiber density showed a negative correlation with
muscle drip loss (P <0.05).

Key words; grass carp; crisped grass carp; flesh quality; textural mechanical properties; correlation
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