B3 EH2M
2013 4£ 2 A

Koo R

JOURNAL OF FISHERIES OF CHINA

Vol. 37, No.2
Feb. , 2013

X E %S :1000 -0615(2013)02 -0303 - 08

DOI:10.3724/SP.J. 1231.2013.38218

B & mRH RS RER XSS

® B, RAE, FRHC, IEE, #FE
(L. oL 7 B2 5 B A= 5 7 850K 7 i T AR 10
R AP TR R M 510300,
2. LR R B L 201306)

BE: ATRAREEFRNFHERE TR, TEERNREFLER G RMNE
AMERBTTHE USHARENNAFEARAXTL, AL RM#ATAIREFN G R
HWA(TPA X)) M2, M T ERJTT 20N, ERET U AHEHREIFNMAATEF K
ZF(P<0.05) , TPAANSHZ AW FEE -—TWERME, TNBERHMNTEREREFL
BERHIAMABELN ERXANBAMN T EREREFAERZI A AT AN, &
PO BMEHRESHERE TN A EALEF(P<0.05) HMEF(P<0.01) 4 x4,
MR A H 0.398 ~0.859; T BMER EHE LA D FMK, MK RKNA 0.650; K it 5 4 39
BFAETFE WA R ME(r=-0.355~0.829) . X & BN E DL UH A& RIATH K KT,
RUEE HBMEESREINEPEREFEM AR A(P<0.05,R=0.974 ~0.994) , iy R % |
B BEESREFNELEEF AMA KX A (P <0.05,R=0.937 ~0.998), 3 f & & &
J A PUES AT B G RV O (B B R R B AR R M, O RO DU R BRI A R R

7 ERKIE,
R R s REWEN; R AHEE
HESEE: S917.4

Ja A S ] — o LA R XU 119 £ 0K ™ T
TR RS E , A SURER A T 5
A E IR R, T EL S AL T R A ORI By
PRt — IR 32 KA &%, R AR W) Z 1
Bk T R R A T B
AT SR it F J5 3t S 3 R DR E B
AN ACHEAT o0 Hr o SR P RE AT LA A R e 114 S ik
B B B, (H 2 E B R E B AN R Y
SRR o 5 WL I E PR A G, SO A3 A
HARW A AR A, R s, 4y
SFOC R o DRI M PG 20 B 0 Jo ) X SR R P R
BEAT WO — EOR B R B P SR BT 5T
B

FIAN 1962 47 % B 1 0 i PA) ] it 5 A4 1) A A3

W #S B 2 :2012-06-19 &£ [E B #:2012-09-21

XHERFRERD A

DA R A B2 5T 16 X B A AL 43 B 45 S 5
SRR TE A 45 S A M AT AT . B AR AT
TR LA P R 5 R O 1R A S T, kB
T A B R O, O Hol i — R A SE IR
HE— 20 E B B B R S AR A B AR R
AL, HE2, BB —2HENER,
Szcaesniak " I\ N, AREE H KRR WEE 5108
BT IR F Rk AR 2 AT R B BCE TR AN
HEATH A5 PF o 70 1 P BREAR 451 20 3 )RR AN
FURALI 2 T 10 Fh N LA A AR PE 193 T BA
Gk SR ECE R ORGSR PR R 20 1 S
T 32 W2 DR W) TR RS AR B4 TR 6L BF Y
o 42, % H i AT N TR B S I g , 45 TR 8
73~ T3 119 45 301 I Ml 48 A 3 5 8 PE 0 4% DI AE 56 .

BENTE o [E K7 B2 B TE e 2E AR DAL 55 9% %5 By (20120901 ,2013A1001) 57 7R 44 i i i lb B B i)™ % T (A201101101 ) 5 [ 5¢
SCHETE ) T H (2012BAD28B06 ) 5 B A Al 77 ol B2 AR iR R % T (CARS49) 5 7 AR 4 B H W7 2k W45 A D H

(2011B090300002)
B 1E& .2k 1F, E-mail:laihaoli@ 163. com

http : // www. scxuebao. cn



304 Koo

o 37 %

{HL 2 X R 9 8% B VT R 5 B 23 BT 1 A O 2
FEARX R BRI, S TS A Y U R VR E
BT Z M OC &R, SCRE T 3 M B AR
PR R A Ry S I L B TR E L 1 A
[Fi) it JB0 R b 288 R 1 J86 P M B A, R BT R
A5 ¥ 8 f 4% 3T TPA ( Texture Profile Analysis)
ZH, 53 R B PR A B 5 A S A B a
Z B O AR s R R PR S R I E Y
FHICME, O — 2 X a8 i BT F i #2024
35 Atk HE S A A
/R RS IR7S
1.1 SKIgst#

ML Rt 4t & 1T 37 W 3K g, £ ( Otolithes
ruber) , ¥ |8 #% ( Decapterus maruadsi) Fl 21 1 4

( Lutjanus sanguineus)3 T g o, 5 £ 4 M F
BEE NN R EE % 3 M s 3 X o A

[l dh oo APt A 4 Bl o, B B 654 4 Bk
Jit, CLHT AT 3 a5, I 11 BREE A, 20 i E SN
gt 1, gt 2 e fn 3 Af fa 45 05 65 1, ¥ [ 65
2, KR53 FIE [ 65 4 2D B 1, 2L B 2 Aiar
3,
1.2 mrseiE

FEGh T3 A T CE 1 b B TR B K B2
15 min, B H E=FIR
1.3 REaERMBREITE

PO b 11 BhRe dh o+, 8008 13 A8l — %
JECE P B I BT A AE B A9 f R R AT I
PR PR BR R 10 A4, AR PR AR ES IR
R ARSI AR RE SR
PO 2 A o e A R AR 20 Ja HUROR P 2 {8
JECE P B A T A 4R bR AR
¥Ro.2,

®1 BREFRMBREEXRITERE

Tab.1

Definition and criterion of sensory texture evaluation for salted fish

JEE TR 4 bR SE X

sensory texture index definition

RS R Y
reference of evaluation criterion

K i BCTE O ) 3 K 55 B S (8D 9 % 50 TR R, B A T

i BF hardness
e andness 0 I i )

L springness P B B AR O BRI

K5 % M adhesiveness

B tightness

KRR T O ) s Sk 5B AT SR A0 45 Ak TR
i

Wy il =1,k 22w & =3, 46 =6, KR

AR T 4 T R AT 3, A B 2T R AR R

AR T A 1) A UL, B i T T )

R =9

A EG = 0, ¥ 2 PR T M = 3, o R =
6,51 =9

FRDE =1, WIS =5, [ = HIRTE AL =7,
BF =10

WAL =2, 2 E DT =5, 2 A =3
WA T = 10

HE R T 10 M R L D — Y S JRE O AT N VR, L VR

Sy W@ P chewiness
R 5 5 VO ST 5 OEL IR ) 1 R i

Wi =1, gk e =3, 2E T =6, R

JE5 0.5 s P — 3 1A B ) B A A 3E 4 BT LU

1.4 R EFRHKLEDT

A i 220 FT AL B S W LR 25 4E 5 1) 1)
BL S mm x 30 mm 5%, F K —TE T, K
[ E TR K ICE b o B —FE 5 =AM 3 0, ]
Z U Y F S (E E AT BOHE e o R O B
QTS-25 #4 J5i ¥4 AL Jin 2% TA-39 ~F Jik #: T8 4 3k o
D 25 RS PR 2.0 m/s, M i & 2. 0
m/s, % Bl B 10.0 m/s, JE45FE & 10 mm , i 7]
FEES 10 mm, fih J2 ) S g @3 o0 B ) A - ]
M2 (& 1) 3k 15 ff B ( hardness) | Py %
( cohesiveness ) ., i 4 ( springiness ) . PH Mg 4
(chewiness) #1 %5 & £ ( adhesiveness ) 5 1~ TPA

O =9
M J/stress PR TH Z Mest speed iﬁlﬂiﬁ]ﬁ HHE
BUEgE YR R IR YR
- N IEE o (post-test
speed)
BRI
] A \ RS b
A 4) | TS (A2
RA(A4) | (A5) )

<—W1(L D) BE2(L2) Fif 8] /time

H3(A3)

El 1 TPA s1E - BtiE #h &k
AT L KB,
Fig.1 TPA curve for stress and time

A.area; L. length.
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Tab.2 Definition of parameters of TPA

£ parameters

€ X definition

fifi if hardness B — U 4 I 1 i R s

DN iy 228 3 588 — W 40 A8 TE2 Ji T 2 B R 99 X 85— U 44 B9 ARG IR RE ), 7 ol 2k b 2 B A ik
JEGE BT UE S Z L (1 h A2 5 AL Y HB{E)

P & PE cohesiveness

STt RS0G5 000 7 I 9 L6 P05 0 o 5 6 52 T 5 5 —
VR 45 1025 T 0 Ve (A 9 (I 1 i L2 5 L1 H {8

L springiness

N4 chewiness

%% M adhesiveness

Y5 T i MEL R 2 T 7 WA 25 0 T 5
S — U4 i 2R 2 115 55 T U S A 2T 1 2k BT A AR B T BLCIAT 1 R A3 9(ED)

P,
He &,

VA JE > PN SR x 3

1.5 HiEaE

K HI SPSS 13.0 GE i 4 % il 56 B4l iE 47 58
AT o XHECE PO F- KR 5 A D e 45 R i AT
T3 2530 s THERCE RN 48 A5 5 B2 JK b (Pearson )
FHE Z B o0 7 45 2 8 U PR B, IR B
CE VRN B4 S AL S 8 RV PR O T R
A SEPE R B R A HeE M R B RO AE 81
T3 RE Y AH G B 3 M S T .

2 &R 5ahm
2.1 BERERGTINERSITINES
3 ok OV SE A At R O, 214 B 3

3 bt A ] ah SR BCE PR A5 R SR B (R

3,B2) . M3 aTLUAE A& RCE P E 4R 25
B, BRI A [a] A 2 )] ) £ 4 22 1)
PN T7 T 22 5P o A [A) f PR 22 [ 32 B O ff £ 5
AT AN A R ST S C LR U RO
W B el fh | St 2 2 18] 0 3% 25 5 L el £ |
St 4 ) 2R RS 1,23 .4 Z (A
BEREA W E Ve 22 S 20 B 1 .23 Z B 5 5)
Mk A A 2R S, oA R AR 2 A A
B2 JELR4E 5 Bl EE A S8 AR (8 BT 19 2 9 25 5 0
Mg o o ERTRD, L1 AN fy 22 (8] 9 8 1R i A
WEES AGE 2 533 AT W, A [F & 5 A
PRI 25 AR B A B AN ), 28 5 P B 20 AN Tl o

®3 BERKERMUESER
Tab.3 Determination results of sensory texture evaluation of salted fish

FE i 1l B2 o i 5 B VL ies
samples hardness springiness adhesiveness tightness chewiness

i ffi 1 Otolithes ruber 1 4.0+1.00° 8.6 +1.14° 7.8 +£0.84° 7.2 +2.04° 8.2 +0.85"
figit. 2 Otolithes ruber 2 4.2 £0.83" 7.8 £0.84% 7.0 £1.00° 6.6 £2.30° 5.9£0.74°
i f6. 3 Otolithes ruber 3 6.0+1.58" 7.0 £1.22% 6.6 +1.67™ 7.0 £1.22° 4.4 +£0.89°
i} ffi 4 Otolithes ruber 4 8.0+0.70°¢ 6.8 +1.64" 6.6 +1.67* 7.2 +0.83" 3.5+0.5

W% /8% 1 Decapterus maruadsi 1 2.6 £0.54¢ 5.8 +1.79°¢ 5.8+1.78 5.0 +£2.34™ 6.9 +1.24"
W [/ 6% 2 Decapterus maruadsi 2 3.6 £0.54% 6.4 +1.51%df 6.2 £1.64% 6.0 +1.41% 5.4 +0.89%
W5 A 6% 3 Decapterus maruadsi 3 5.6 £0.54° 4.9 £1.34°% 4.4 1,810 5.2 £1.30% 4.2 £0.83¢
WA 5 4 Decapterus maruadsi 4 7.4 +0.65% 4.5+1.41°" 4.4 £2.300%f 4 41,870 2.3 +0.83¢
LT85 1 Lutjanus sanguineus 1 2.6 +0.89¢ 6.8 +0. 832 6.0 +1.87* 6.0 +2.34% 7.4 +0.83%
214584 2 Lutjanus sanguineus 1 3.4 +£0.54" 6.6 +2.07% 6.0 +£2.44% 5.8 +1.92% 5.4+1.14>
L1588 3 Lutjanus sanguineus 1 6.4 +0.54 5.4 1,81 4.6 +2.60°%" 5.4 +1.81% 2.8 +0.83%

TE R AP RE P E + ARifE2E o [l — SR B AR AN ] 78 2 R 22 5% 3 (P <0.05)

Notes: All values are presented as means + SD. Values with different letters in the same column have significant difference( P <0.05).
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6.60
— 6.36 6,027 6.79 6.49
I 5174 69 5.14

BEWS
sensory evaluation score

1 2 3 4 5 6 7 8 9 10 11

B2 BaRHuREETnss
1~4. 41 ~4;5~8. WFB1~4;9~11. 27465001 ~3,
Fig.2 Total score of texture measurement of
salted fish by sensory evaluation
1-4.0. ruber 1 —4; 5 -8. D. maruadsi 1 - 4; 9 - 11. L.

sanguineus 1 —3.

2.2 BERMEUENELSR

A AL S o T R LR 4, hik 4 W]
HIL AR 9 TPA 28008 B AT W 36 (9 22 57 1k
TE fi AN [7) 1) [ St 7 B oA SRk A 3 b 45
A~ TPA 4R BAT B P22 5o AN ) f Ff 9 45
AN AR by (14 ELRE P 9 B MR B PR AR AR 22 R B
Fo Ui BRI RAT UK, BE P E /4

AP 4 R BA —E A Rk
2.3 BEREREMNERS TPA SHHWMEXE
T

A A W0 ) A R 5 R P AR (r =
0.615,P <0.05) 3k 2| T & 2 Mo 1E AH ¢, 5 & E T
FER R (r= -0.355,P <0.01) R RM:(r =
-0.374,P<0.01) fi G i@ (r= -0.776,P <
0.05) Z [H] ik 3] | W & 5L & #0740 ¢,
Meullenet 25" 5 Rahman 25" 7 #F 53 K K A 1
PR 785 17 i A 3 31 B S5 ) S A ) 8 2 28 45 A 5
SR PR E 19 2 AR AR Y A W A e .
WE N RYE S BCE 2 B (r = -0.739,
P <0.05) 538 7 WFENAHK, 5 5 W (r=0.829,
P <0.05) 8 B EFIEMC, {0 E 1Y sk 5 E
VEE 1 45 T4 A A EL A fnb 3 mlp i 2 A Ok, X
5B %" Di Monaco %' B 5T 45 BEAE IR, IR
PRI S JAEC e s S ) I T AR T R IR A LA A
SN S 0 REL WS 1 5 28 P AR D 8 4 R Z (]
FAE G P B8 2, H 5 A R 22 1) 3k 3] S 2 OF AH Gk
(r=0.650,r=0.753,P <0.05), 5 5 @ik 3 &
ZHMAH L (r=-0.758,P <0.05), A5 A, K
BVFE S AR E 25 R Z 8 B A — 2 WA STk

F4 BAERMMBFDH(TPA)MELR

Tab.4 Determination results of texture( TPA model) of salted fish

B iz / g A it/ mm NEL g 1/ g HEN/g

sample hardness cohesiveness springiness chewiness adhesiveness
a1 O. ruber 1 111.00 £0.22* 1.13 £0.01° 0.62 +0.02° 22.14 £0.11" 103.94 +0.35 "
i t7 2 O. ruber 2 113.33 +0.35° 1.07 0.05° 0.54 £0.01" 41.99 £0.23 " 117.37 £+0.25*
it 3 O. ruber 3 118.00 +0.22¢ 1.01 +0.05° 0.43 +0.01°¢ 53.57 £0.14" 123.19 +0.14 "
gt 4 O. ruber 4 122.00 +0.10¢ 0.93 £0.03° 0.38 +0.07°¢ 71.25 £0.49" 137.73 +0.44 "
W% 1 D. maruadsi 1 113.33 +0.46"° 1.16 +0.06™ 0.54 £0.04" 26.56 £0.04 " 107.17 £0.02 "
W/ % 2 D. maruadsi 2 114.67 +0.45° 1.09 +0.09® 0.39 +0.06° 32.51+0.02" 115.35 +0.36
W /% 3 D. maruadsi 3 117.00 £0.37°¢ 1.04 +0.02° 0.28 £0.03" 29.35+£0.05" 135.47 £0.61 "
W/ 8% 4 D. maruadsi 4 121.23 +0.55¢ 0.96 +0.08° 0.20 +0.05¢ 43.58 +0.15 141.37 +0.47 "
LI585 1 L. sanguineus 1 117.33 +0.28° 1.07 +0.03"% 0.61 +0.06"° 43.28 £0.03 114.51 +0.09 *
LLH R 2 L. sanguineus 2 120.33 +0.53"° 1.00 +0.01° 0.44 +0.05 45.59 +0.28* 115.35 +0.15
L1584 3 L. sanguineus 3 122.67 +0.60¢ 0.95 +0.04° 0.24 +0.04" 48.38 +0.39 * 116.76 +0.08 *

TR ER N E « e . I — S B EARE R 5 8RR 2 5 B3 (P <0.05) , [/l — S B (H B4R = RoRBEMEER (P <

0.05),

Notes: All values are presented as means = SD. Values with different letters in the same column have significant difference ( P <0.05) , values

with * in the same column means significant difference at the 0. 05 level.
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Tab.5 Pearson correlation coefficients among the results of sensory evaluation and TPA

BREVEE S
TPA &%
i BF hardness WPk springiness A5 E P4 adhesiveness B #%5 U tightness 5 W@k chewiness

fifi ¥ hardness L6157 -.355" -.374" -.234 -.776 "

N B cohesiveness —-.739 % .329 .316 . 266 .829 **

P springiness —-.624 .569 L4517 .398 " .859 "

NH W% P chewiness .650 " .016 —.064 .097 -.604

%4 % £ adhesiveness L7537 . —-.331 -.261 -.171 -.758 "
Wee s 75 0,01 AP (XM B R EFFOE, = ££0.05 7KFCBUM) & & F A,
Notes: #* Correlation is significant at the 0.01 level(2-tailed) , * Correlation is significant at the 0. 05 level(2-tailed) .
2.4 FEREIFNESE TPA SHHMEXES REBRERTEAREGAAX MR RN

RE BN S 5L Ak Hi
3 R, R LR B R R T B A 2 B
Ko PAIRYRE RETE — 5 5 S LT L PR O i B A
WEL U P A Py o 8 v O 8 SV R ) RE A, PAD A B2 i
R, P 2RO RE LWl 22, Sl L 1 7H 9% 5 P fE 12
52 WU BB I, 2% B8 (DK 52 0 P 1 1) SRR DR A, SRR
FIFO B A PR R A 7 I i A rh 2
R I NibE7/ B 11K o R SR O 1 R et S Y ]
BAFPLA LG s s i e i T
L BRI VE T, 2R WL £F 4 4 X
i L NS5 A8 A, Fir DA Rl 0 7 AR b B R LR
[e] IS 71 (A T E 2 DR S 2 19 5 199 1o 0 45 4 52 B A IR
T A5 £ AR P, 0 e R B B2 o 7 A [ 1 S
BTt L 8RR (B 65 3 £ B R K
U AR, T 3X 3 B £ 1 P 39 15 107 3% & 23 o0
4.33% ,6.16% 1 6.31% ({5 ) , 5 IR K 126 1 1Y
ARZS, UEWTIR 07 FT AE 3 i 53 UL PA) 2T 4 14 3 30 32 0
Jol P B | 5k — 5345 5 2 AR IR g
XoF R PR 2 i SR 52 W) ) B 9 4 R — 2o

ot O. ruber x WREED. maruadsi
124 ¢ ALLRIRAL. sangunsus 1124

12+ o ]
y=4.760x+149.9 1123

L 2—, —
120 R*=0.974 R=0.986 | 122
w) 118 r
20 2 1121
J{% 5 116
2 114 h=3.604x+137. 1120
R2:0952 R:097 4 119

112

—3.115x+138.9° 1 118
R:=0.949 R=0.974

—
—_
(=]

108 '
45 5.5 6.5 7.5 85

BEES

sensory evaluation score

117

3 BERERSEEEMNHEXE
Fig.3 Correlation between hardness and

sensory evaluation
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TR BE 43 5 J6 I [ 79 2% 110 G T B % 15 2 S 4 Y
PR KU, DT JRCE I SE 4. AR LI R
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S
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R>=0.970 R=0.984

e
o
wn

[ y=-0.069x+0.585

R=0937 R=0.967 . .
4 5 6 1 8 9
BE NS

sensory evaluation score

0.90

B4 BBREZSSAREMEXNE
Fig.4 Correlation between cohesiveness and

sensory evaluation
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Fig.5 Correlation between springiness and

sensory evaluation
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80 AL AL, sangunsus 7149

y¥=1724x+171.6 7 48
R=0.961 R=0.980
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chewiness
S
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20 J=3.034x+64.09
ol R=0989 R=0994] 44
0 = 3
1 1 1 1 4
s s 6 71 8 9
BB B

%
sensory evaluation score
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Fig.6 Correlation between chewiness and

sensory evaluation
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-18 L 1 1 —0.25
4 6 8 10
BRE RS

sensory evaluation score

7T BERELSERHEMMNEXKE
Fig.7 Correlation between adhesiveness and

sensory evaluation

3 45

TRl 2K 1 i T SRR R R R R R A A A
TPA 2R A B E M2 5. Al H 7+
KA TARZ W LW A 2f A8 AL, iy M ] A A o
JIr 5 B RCAE W AN TR) 2 BRI LIA) B o) 1Y
IR AR, 5 Z0OR o a1 11k 2 A5 B 1k
FHZEB K

EEM 15455 TPA S HCHA R A9 %
Pho b TPA SPE SRS B 5 AR 9 B
2 (P <0.05) s f 2.3 (P <0.00) F5K1k, #
KRR 0.398 ~0. 859 ;1 MH I 4 5 il [ H A7
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PER R IEAE — SRy o A 0 B J3E R IR 1 5 £
PRI ICE B0 B B I UM SR G A, N SR L i
MEEMESRE AT R ENIEMERR, Eid
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Correlation analysis of sensory with instrumental
texture measurement of salted fish

ZHANG Ting"?, WU Yanyan', LI Laihao'*, WANG Yanan'?, REN Zhongyang'”’
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National Research and Development Center for Aquatic Product Processing;
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2. College of Food Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract.; This experiment was conducted to study the correlation between texture and sensory evaluation of
salted fish by sensory evaluation and the instrumental texture analyses. Three kinds of salted fish,11 samples
were used as the study object. Several sensory texture attributes of samples were evaluated by trained experts
and TPA ( Texture Profile Analysis)instrumental texture analyses,respectively. One-way analysis of variance
(ANOVA)was used to analyse the correlation of sensory texture attributes and the instrumental texture test
data. The results suggested that there were significant difference ( P < 0. 05) between the sensory texture
attributes of the 11 samples,and the difference between the TPA parameters were also notable. The result of
correlation analysis showed that there was a close correlation between the sensory texture attributes and
instrumental texture test parameters. The instrumental test parameters of hardness was significantly ( P <
0.05) or very significantly ( P < 0. 01 ) correlated with all the sensory texture attributes with the coefficient
between 0.398 - 0.859(r=0.398 -0.859) ,and chewiness was just presented correlation with the sensory
hardness with the coefficient of 0. 650 (r = 0. 650) , there were widespread correlation among all the other
parameters and sensory attributes( r = —0.355 - 0.829). The results of the correlation analysis between the
sensory evaluation total score and the TPA showed that the hardness and chewiness were notably positively
correlated with sensory texture evaluation total score( P <0.05,R =0.974 -0.994) , while the cohesiveness,
springiness, adhesiveness showed significantly negatively correlated with sensory texture evaluation total
score(P <0.05,R =0.937 —0.998). The study showed that there was high correlation between the values
of the sensory evaluation and the instrumental texture analyses of the three salted fish, which provided an
important theory for the application of texture analyzer in the quality evaluation of salted fish.
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