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Abstract: To improve the quality of Micropterus salmoides, eight weeks temporary cultivation were performed under
fasting condition. During the period, the back muscles of Micropterus salmoides were taken every week for measuring
transverse relaxation time (T,) and texture characteristics by the low field nuclear magnetic resonance (LF-NMR) and the
texture profile analysis (TPA). Then, the water peak area (A) and the peak area proportion (P) were calculated, and the
correlation analysis between water and texture indexes was performed. The results showed that the main water of the
samples was immobilized water, its peak area proportion P,, could reach more than 95.00%. With the prolongation of the
cultivation time, the bound water T,, decreased in samples. When the Micropterus salmoides was cultured for 6~8 weeks,
the free water signals in the samples disappeared and the sum of the P,, and P,, could reach 100%. Compared with the first
week samples, the hardness and chewiness of the samples in 6~8 weeks decreased by 34.34%~42.03% and 18.54%~26.34%
respectively, and the resilience and cohesion both increased significantly (P<0.05). On the case of correlation analysis, there
was a significant positive correlation among the chewiness, hardness and A,, (P<0.05), and among the cohesion, resilience
and T,, (P<0.05). The above result suggested that free water and immobilized water were the main factors affecting the
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texture of the Micropterus salmoides during the cultivation. And the fasting cultivation of the Micropterus salmoide for 6~8

weeks can enhance the binding force between the fish muscle and the water, and improve the texture characteristics.

Key words: Micropterus salmoides; fasting temporary cultivation; moisture migration; texture characteristics
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A three-dimensional waterfall plot for T, changes of

Fig.1
waters in muscle of Micropterus salmoides
during temporary cultivation
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Table 1 Moisture distribution in muscle of Micropterus salmoides during temporary cultivation
KGR TR T, (ms ) IKATIETRFRA WETHT AR 7 LEP (%)
A a] ()

sz Tzl TZZ A2b AZI AZZ sz PZI PZZ
1 2.86+0.28"  57.22  1431.30+280.65" 9.04+7.89°  295.72+256.10*¢  1.03£0.95°  2.95+0.30°  96.71+0.40°  0.34+0.10°
2 353113 57.22 907.28+437.24* 5.05+0.09* 411.49£14.77° 1.10£0.25" 1.2040.12*  99.94+0.06°  0.26£0.06"
3 1.72£1.25°  49.77 403.70+£56.27° 15.53+4.44°  445.04+0.56"*  6.91+0.23° 3.3240.91°  95.20+0.85°  1.48+0.06°
4 1.94£1.36" 5722 1072.27£186.35° 15.90+2.05° 453.34+0.77% 1.14+0.05" 3.38+£0.42°  96.38+0.42°  0.24+0.01°
5 1.67+1.59° 5722 1179.32492.71° 22.00+4.17° 440.27+0.65" 1.18£0.08°  4.74£0.86°  95.00+0.85"  0.26+0.02°
6 0.89+0.23*  49.77 - 13.41£1.65° 454.95+0.62° - 2.86+0.35"  97.14+0.35° -
7 1.46+0.25° 5722 - 16.62+1.81° 435.09+0.52° - 3.68£0.38°  96.32+0.38" -
8 1.16+0.16°  49.77 - 17.9042.13%  449.61+0.72°¢ - 3.83£0.44%  96.17+0.44° -

T FISVEHEA /NG TR R 20 18] 25 5 25 (P<0.05), 20
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Table2 Changes of TPA indices in muscle of Micropterus salmoides during temporary cultivation
EiEtan
1] (&) — - -
TR (g) W (%) WM (%) e (g-s) NI (g)
1 2641.34+826.14°° 16.88+4.03° 0.30+0.06° 66.58+8.45° 814.95+255.34° 459.79+138.12°
2 2799.214+298.22% 21.74+1.59° 0.40+0.03° 51.92+3.82° 771.49+42.03* 397.40+48.34
3 2955.06+933.44° 15.14+4.83 0.32+0.09° 37.52+3.44° 877.14+144.37 411.78+160.93*
4 2092.95+820.80°* 25.31+4.13 0.42+0.06 52.36+5.43" 859.76+146.10° 488.89+94.16
5 2078.16+330.80°° 17.81+1.42° 0.29+0.04° 33.88+5.40° 712.95+89.83" 363.68+35.21°
6 1734.31+393.48% 24.34+2.65 0.4620.05" 49.00+2.37° 842.35+11.89" 374.55+59.48"
7 1558.24+800.81° 25.20+4.02° 0.47+0.07° 48.93+5.05° 856.74+23.91° 338.68+137.56™
8 1531.48+591.87" 22.34+3.61° 0.45+0.07° 40.63+3.79° 950.41+108.58" 339.08+80.59™

PRI VE S BESR M, A7AEE A W S A LR B 42 (R 3
FRASAEEFAR D BY, g T XRE S K RS HEA T4
SMAHER PR, PE—2E A TS PR AR SR ST .
2.3 HEXMSH

Hik 3 AIAE, Aj 5 Agps Py, 5 Aoy Py 5 Ty, Py,
5 Ay, WAFHEN 3 IE A5 (P<0.01); Py 5 T,y
Ty Py, 5 Agps Agps Py, Py = Ty, ESEERERITE il
AIF(P<0.01) . HH2E 4 A0, Bl S M | SR
LA B A S (P<0.01), S TE . THIEHHEAETE
e i 2 EAE O (P<0.01) 5 PRE PR S EE S, PHIE M 5
PPE | BRE PR R 35 IEAH S (P<0.01) . LU 4%
SRR T RbRZ A B LR PEAR CRREE, n] B 4 H X 7K 53
FFAGFEARUEA TVTI NG 15602 Sy —A W B 7
ARz A PR S AN ) LR 2, T X AT
FRST T
24 ERAOH

AT AT AT R BR R B IR AA B R 15 2,

FOBEA 0] i A b R T A TR B, P I An i v AR
AR 5 1149 8 i 2 A AR S A B S g A e PO
MR 5 558, AKRPFEPRIET 1(6) FEF 2(£,) %7
AR T 1, Jr 22 stk 71.98% Fl1 22.82%,
SRR S T 94.80%. TPA F5b5K+ 1(F,)HI
7 2(F,) BUFRMIE(EIS R T 1, B Jr 22 srmk 43k 2
T 82.82%. ULHH f, Al £,. F, Fl F, REAZRAE N JH o
11 PR 7K 53 RS FRUTT R R 1 RSB43 1 100, A1 kb 358 B
£, A £, F| Fl F, AE N S B S /K -8 bR FUSTA FE R
HARAE B E R o SR IE S ERE 1 X
IROFFEPRE TS PR EA T Y, A B e bR
AOARFAIE ] B R B8, BRAS sy ). £, 57K FRPRZ
], 51 F . F, 5Eikdesr 2 m], BA gt 7 L
AR AT R, W .

J7 ## 1: £,=0.365%,+0.327x,+0.293%x,—0.369x,,—
0.251x45—0.323x,+0.365%x,—0.390x,+0.292x;

J7 B2 2: £,=0.234x,+0.347x,—0.463x5,—0.201x,+

F 3 BRI IEPRIAIY R RO R KL

Table 3  Pearson correlation coefficients among the moisture indices

Azb A21 A22 sz TZI TZZ sz PZI PZZ
Agy 1
Ay 0.608" 1
Ay 0.225 0.186 1
Ty, -0.896" -0.639" -0.117 1
Ty -0.063 -0.516 -0.510° 0.275 1
Ty, —0.655" -0.467 -0.484 0.735" 0.373 1
Py 0.810™ 0.448" 0.006 —0.854"™ —0.133 -0.765" 1
Py —0.858" -0.621" —0.344 0.824™ 0.332 0.681° -0.937" 1
Py 0.431 0.316 0.984" -0.393 -0.827" —0.485 0.198 -0.512 1

T (R 220.0 1K GO 15 5 450, *+FR320.057KF- COU) |- 2 41 264 6l
F4 TPA FRIRZIAIY B KM C R %K

Table 4 Pearson correlation coefficients among the TPA indices

T jig PRI R Bk Jie MELAR 1
(33 1
PRI -0.571" 1
BERM: —0.656™ 0.954" 1
S -0.013 0.199 0.152 1
Jie 1 0.684™ 0.121 -0.015 0.235 1
MELIgE 1 0.375" 0.186 0.063 0.826" 0.681" 1
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Table 5 Total variance analysis for moisture and TPA
BT Kay TPA
FEIE(E 75 2% SRR (%) R 2 5R (%) FRIE(H 75 25 SRR (%) BBy 22 DR (%)

f) 6.48 71.98 71.98 F, 2.57 42.88 42.88
f, 2.05 22.82 94.80 F, 2.40 39.94 82.82
f 0.35 3.90 98.70 F, 091 15.09 97.91
f, 0.09 1.02 99.72 F, 0.06 0.98 98.99
fs 0.02 0.23 99.95 Fs 0.04 0.70 99.69
fy 0.004 0.05 100.00 F¢ 0.03 0.42 100.00
f; 0.00005 0.001 100.00

fy 0.0000006 0.000007 100.00

fy 0.0000000008 0.00000001 100.00

0.534x5—0.112x,+0.235%x,—0.027x4,—0.465x;

JiHE 3:F,=0.588X,—0.454X,—0.506X,+0.075X -+
0.348X+0.256X,;

iR 4:F,=0.033X,+0.393X,+0.329X,+0.497X ,+
0.408X+0.569X;

o Xy Ay X5 Agpn X530 Ay, Xyt Tops X5t Tays X
Tas. Xg: Poys Xg: Poy Xoz Poys Xz AEEE, Xo: KA1, X
BERME, X2 3, X AT, X PHIEM: .

7 1~4 AT, AN FRI AR ) 2840 8 e
HYSE Ty, A1 Py, £, ZATRSR A2 Ty, F Py, Fy 2047
v W S R RIEE SR, F, AR AT 450 v B R ML
RS . SRR S 2 A 32 A AH DG PHE R B 1 e
b, S LAZK 530 TPA 19 FE 855 1 A bs . F Ak
51 2 NHALKR, Bl de bR [, JF S T 4E
FRXJ AR R PR RS A

2t 1] 22 W R AR I B i e, H 5 P R
S SCIBREE B Y ARYIRIE] 2A S5IR, KM FEPRIE IS
SUBYREES (dy) IR B NITFARK I A : A,,(d;=0.999) |
P,,( d,=0.999) . T,,( d;=0.996) , P, ,( d,=0.994) |
P,,(ds=0.989) . A, (d=0.988) . T, (d,=0.982) .
A, (dg=0.969) | T,,( dg=0.838) ; H: v A,,. Py,
Ty, A1 Py 5 ) ) BUSCHRFRBE B, BOKE A, P,
T,, F Py, VERPPM NN &t RIZK 1 e b . AR
& 2B Z5 5%, TPA 45 bniiE s sl iR 25 (D;) HCE/)N
WA A MHIEE (D, =0.971) | BEERE(D,=0.958) .
PR 2 P (D5;=0.948) . & /& (D,=0.944) . & &HF P
(D=0.842) | 3P (D=0.778); FirPnEmEME | BESRE .

(A) 1.0
.
T, Ay
: 0.5F -
o p, *
:‘:f PZI * AZh
R 4 6 : '
x-Po g -05 0.5 1.0
A e Iy
Ty —0.5¢1 A,
*r,
710 L
FEMII(E)

PRAZPERIEE 5 F, FF, 19 CHERLE fe s, P nT A
B3 4 DFEBRE PN o P SRR ) ST e R
2.5 @AKSS TPA fefrZ GRS

YRR 6 5L, BrFEIINE], 0 AR S E I R
FEYSSH A K& A, F77E R IEASE(P<0.05),
BERMES A,, fAE R E A (P<0.05), BERMEFIIR
B VE SRR AN S T BhK S ER A T, A7AE B35 10
A (P<0.05) . TR FRHAMI AR [ H/KFA S 7R
BK B S SR A AR LA, 4552 1
R 2 455, 2587 5% 6~8 JRIOT, ffifa A [ H 7K 7
K, R shK R [a] SRR 5, 457K H st ]
REATR . WaETATRR o b BTk R, A A K A 2 i
BK MGG KIS, X /Ko as it . [A
Ak, A PR RS R T EL RS A T o L S SR M R S A T,
R PR s>, EsRam R b0,
3 ZEip

i fyita RIK SO Sy i aizK i LB AT IR 95.00%
L. B3R 6~8 JElI, fad [ hH/KIE R, 567K E

6 IKITEPRAT TPA $8FR 2 [H] (4 B /R AR G 224X
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Principal component load chart on moisture (A) and TPA (B) indices
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