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Fig.1 Schematic diagram of turban shell foot
a . vertical section, b. cross section
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BRREGSETANE IR HIE: B
FFREL L — BB 100 mg ¥ A 0. 01 mol/L £
BRH  EAE 100 mL, BB E 10 mL 3] 100 mL %
i, HEBKEAES 100 mL (i HERE) ,
WE R 100 pg/mL, BRI RARE T/ER
5.0.10.0.15.0.20.0.25.0 mL, 4> B FH 18K &
5% 100 mL, H¥EE 4514 5. 0.10. 0,15. 0,
20.0.25. 0 pg/mL, 2 50 B bR & b5 W 1
mL, A 1 mL FFERR R ¥ 1 mL & f% T %
WAEZER (25 T) T4E4 10 min, T A FER 1
mL 3 E 10 min, IAX R HEZFE 1 mL,
65 T/ B £8 20 min, > /57E 560 nm AbJ 1%
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HEBHWE : R 2 g Z2H BRI LR
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H,BF 130 TFKMEG6 h, KKEBHREZE, N
EWOCHE, B HERM,
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Fig.2 The curve of texture profile analysis
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1, SEEEREGAE LG, IR B SR AR
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19.73% 3. 95% .5. 37% , MK S LFAT
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ISR T FRIE R SR/ AT s b B B
BUEETHE, W3k 2 o mJae s oK
o B HE B ARIRE A2 SRS
X—@HIEMM 20 min JFEHEF. HEHR
oL i R AR AL il £ (18] 3) il DSC Wk il 2% (1B
HIUERR, R PEARO/ERRERE
55.18 C, hn#k 5 min R H P OB REEH
FREEMRE , R EARAAEE R, KT
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Kor—ERAK. Mk 20 min J5, &GP OEREE
15100 T, AR R EEALE R , WK
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Tab.1 Changes of the weight,volume and proximate components content of sample during boiling %
£ sample #ETE raw 5 min 20 min 60 min
S B weight 100 84.77£1.39 67.04 £1.03 61.94 +0.88
{%37 volume 100 80.27 £1.02 69.74 +1.14 67.01 +0.85
Ko &8 water 74.56 £1.21 78.09 £1.00 76.98 £1.12 76.52 £1.07
HEH crude protein 17.95 +0. 60 14.00 +0. 58 14.96 £0.61 15.50 +0.78
BRIEEH collage 8.30 £0.25 2.93 +£0.16 2.82 £0.20 3.06 £0.12
R2 HEREMBTEGETEREIPETL
Tab.2 Changes of proximate components of sample during boiling g
£ sample #ETE raw 5 min 20 min 60 min
K4y water 74.56 66.20 51.61 47.40
E B4 solid content 25. 44 18.57 15.43 14.54
HEH crude protein 17.95 11.87 10.03 9. 60
BRIEEH collage 8.30 2.48 1.89 1.90
g o et
25 -0.12;
) =5 -0. 14}
Z = © -0. 16¢
] = :0. 18i/\(M/—\
o= %E _8: %8 il 55. 18 C
e -0. 24y
S — : =3 0. 267 . ‘
0 10 20 30 40 50 60 40.00 60. 00 80.00 100.00
Jn#aE}E /min heat time BJE /°C temperature
B3 #FRPOEETE B4 #EHFS DSC B &

Fig.3 Temperature changes in the center of sample

Fig.4 DSC patterns of raw sample
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HHEHK(E 5) . BEEMPBMHELT, RS % B
VTR SR L 41 4, 47 ZE R B 25 BRAE— 2B R
RSN B SRS M E 60 min & BUAL 4 4
—BBEER , A EL R ORGSR BT U855 , S BRI
AHEK, [FoS 2 BRI H PR T — 24 /MY Uk,

RGEREZN, MEHERPHEARE S
WAE, K3 IR TR, (45 L IR £F 4 1] 14 25 B 3%
KBRS Z , TR A 4EH R M R B IR
B R PG DR A, 17 P T S T V1 A B K 7 — /2 3
Ko SEMPUMEREAROIREEHE L,
LR A4 FF 06 BE SR PO AF 4 , BT 4t 1)

Yz B — Ak, ko i R B R AR
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2.3 BERTFMR

BETS ARG B MR B (E, (E, JE,) A BT
JEHA S R T IR o, T A it B i (T) AR
AR () MR T IR S . BEE NI BEAT,
FER BT LR S 4 2 T B L e 5
AR B RIS T 308 2 T I, IO T3 A it ) RS A
B EFH(F3) . ik 20 min 5, BAARE AHET
5 B8 ) T IR A SR R 0 55 5 IO 0 A% Bt B[R] FIRG
HETE 20 min LK BRME, KA T HE.

R3 BEANFANARMGTRERNREFSHENL
Tab.3 The rheological properties of raw and differently boiled sample

Ey( x10°)  E;( x10°)  E,(x10°)  T,(S) 1,() m(x100)  py( x106) bzﬁfg (f*‘:’)frle
JEEPBEYIE cross section

#{% raw  30.86 £2.36 26.15x2.01 4.71x0.35 8.160.45 1.85+0.12 212.9+14.59 8.67+0.38 1240 +28.51
5 min 25.27+1.31 22.08+1.08 3.19+0.23 16.19+1.08 1.87+0.08 356.8+10.22 5.92+0.16 860.6 +12.22
20 min 14.59+1.67 13.01 +1.56 1.58+0.11 31.61+1.98 1.90+0.07 414.5+13.25 3.05+0.09 319.8+15.64
1h 13.31+1.12 11.89+1.03 1.42+0.09 30.96+2.12 1.90+0.05 370.4+15.40 2.68+0.06 254.8 +18.62

FEEH Y vertical section
#{% raw  36.51£2.20 32.05x1.99 4.46x0.21 6.89+1.89 1.50+0.14 221.7+22.91 6.72+0.35 1876 +49.93
5 min 24.33+£3.31 21.00+2.85 3.33+0.46 18.09+1.04 1.83+0.12 377.9+28.71 6.11+0.40 718.5+28.71
20 min 15.84+1.15 14.24+1.02 1.60+0.13 29.45+1.85 1.90+0.31 420.8+10.86 3.04+0.26 437.5+19.85
1h 14.94+1.09 13.43 +0.98 1.51+0.11 25.62+2.78 1.97+0.22 345.2+10.99 2.93+0.15 289.8+16.54

IO ¥ st B AL IR 45 4 8 50 TR X R 2
JYEYIRER R S B, TN Y Bl i i e gk
B, B PAShE Rl AR A T o R R R A
AL AEZR R F7 4 S b IR B S AL R M — B 4
BHAT R MR EERIES HT LR H, A
FULDR 1 E [RDRS 45 B9 368 5555 0 3 #s St s [R] L AR
BHBLBEME - 7N R, BT AL
JRE AR R ZS BREG R/ S AR B TR R
AR RSB,

—RBOR UL, TR S AN RCR,
AR S LA R B A R, PR R,
J1/hy s B R /)N, B R R AR 8 AR AR ot
i ) S AL R R R IE KR,
FURE MR o By TS0 TS A LA BE

BE R B DRGNS 5 TR DD o U
NGB R K B IR BEA T, B 2 R
TR TR RO FREE I E A ZE k%, 20 min
J B B RS A A R I B 5, K e
BT
2.4 RibHESH

H P 6 VTN, 8 AR O B B B B B R T AR
T A, VT SRR R e A L TR OB T e o
W& NP BEAT , B BT ORG E R nE M B
BRKXEENSE TR, %20 min 5, B4 O
P I MEL R 15 30 0 ML, 40 465 A ) 3t
EWRAE T M, WrHS N TR 8, B
AT 20 min TR, Z 5 T EEE 2RI
MR B B RGN NE Ok 7R A
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A, C,E, GH#UIE; B, D, F, HA49\YE; A, B #%; C, D Jn#& 5 min; E, FI$4 20 min; G, H fii#k 60 min
Fig.5 Light microscopy of raw and differently boiled sample
A, C, E, G; cross section; B, D, F, H: vertical section; A, B; raw; C, D; heat 5 min; E, F; heat 20 min; G, H heat 60 min
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Fig.6 Changes of springiness, hardness,adhesiveness and chewiness of sample during boiling

2.5 BEWRRE
F4HHTEHBENARMRAFTHRRE
PRERIGR . SEERRR RO RE R A B R T v
P BRE 52, T 588 Rt e 0 L R A OO 5 e
i, X5 TPA JUR KIS R —3 e S
H R o BB R T R, AR BT B 7,20 min

JE X LA BT T 5 BB M B A B 3 (8]
HSE 2R B AR, XM TPA MG ZRA £
5t I R RE AN RAG REA T BT X, ZEHI#K 20 min
5 B RO ME, ARSI NE B R T R,
X5 TPA IR KIS REAMH

R4 BEEAFRANARMGTERNBEITE

Tab.4 Sensory evaluation of raw and differently boiled sample

£ sample 78 B hardness Pk springiness ksE ¥ adhesiveness FHWE ¥ chewiness
% raw 2.85 +£0. 66 -1.23 +0.68 -1.56 £0.85 -1.85+0.88
5 min 1.29 £0.51 1.34 £0.57 0.05x0.72 1.40 =0.32
20 min 0.41 £0.56 2.25+0.17 0.35 £0.64 2.58 £0.43
60 min 0.65 0. 67 2.45 +0.45 0.75 x£0.45 2.01 £0.37

2.6 TPA 5EETERHEXYE

B2 5 W41, TPA 5B T & ) A6 55 1 B9
BN BERE > b > MHIB M > kB M. RAEER
MEMRENEN B XY, —HERAEZEFM
BRI Bir. AEEVNE MEREE
A 1 BB K B TR CE MR i 2 10
VAR, Bl TAREAEX T EHIT T KBNS,
SR BN BB EMREIREZ HKHEER
BAE 0.9 B 1.0 ZjajAt, {UE M E R 45 R Ak
FAEN &2 ER;7E 0.8 B 0.9 Z|H
B, ASCES I B A 5 R R TR R I B R R A T
B8, 76 £0.7 3 0. 8 Z A A, M T4 bR T
WO AR FRARE, BT U, BRI

BERE RN F TPA J45 1 45 R R TR B BV
FEFRE, IR TPA JUARRY 4 Rk FIIRE
PRE R RRY, KiE 1 R TPA A4
RRAED RN o

#5 TPASREFEEMNHEXRAE
Tab.5 Correlation coefficient between TPA and
sensory evaluation

{1d; 3 F RE oL 33
hardness springiness adhesiveness chewiness
0.969 2 0.927 2 0.794 5 0.854 2

T P BRI B E MR R R, & b AR E T
HER
Notes: The value which calculated by scatter point value was

correlation coefficient between TPA and sensory evalution
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Texture changes of turban shell foot with different boiling time

LIU Jing-zhi, GAO Xin, XU Jia-chao, ZHANG Ya-qi, CHEN Yan
(College of Food Science and Engineering, Ocean University of China, Qingdao 266003 ,China)

Abstract ; Tissue structure and rheological properties of both raw and heated turban shell foot with different
time (5, 20, 60 min) were investigated, and texture profile analysis and sensory evaluation were
experimented, which would provide theoretic basis and scientific gist for opening up the production of
turban shell foot and optimizing process. The structural changes were observed using a light microscope, the
rheological parameters and texture profile analysis were determined by texture analyzer. The relationship
between texture profile analysis and sensory evaluation was evaluated. The results show that heating and its
time had made great difference on the tissue structure and rheological properties of turban shell foot, and
there is a correlation between rheological parameters and texture structure. The hardness became lower when
turban shell was heated, while both elasticity and adhesiveness increased. On the view of sense, heating for
20 min was more enjoyable. The hardness, springiness and chewiness of TPA significantly correlated with
those of sensory evaluation, and there was a good correlation between sensory evaluation and TPA
parameter on adhesiveness.

Key words ; turban shell ; tissue structure; rheological properties; texture profile analysis; sensory evaluation





