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Table 1 Basic components of raw materials

JEUkH HHAR/(g/100 g) Hg i/ (g/100 g) Ak &9/ (g/100 g) #h/(mg/100 g)
Raw material Protein Fat Carbohydrate Sodium
B UREE L BE Frozen silver carp surimi 15.5 0.3 4.8 56.0
TR BESERY Potato starch 0 0 84.5 0
&k Table salt 0 0 0 39182

2 PHU B YLk, 3€ [ Sigma-Aldrich 23 7 ; PAS/
R EE S Yokl BRI SELE R AE R A BR A |
IR LTCIK S Ry Ay B 4l 1 24 4R L Ak 2E R A B
NI
1.2 UE5E&E

HX-DMJ-01 BUTH 2541, rf il s 208 fe B A7
P2 F] 5 K600 (3205) 78 £ it Rk HRAIL , 775 [ 1 8 ] 5
CR-400/410 % {2 2% 4+ | 3¢ [ Konica Minolta 2\ 7] ;
TA-XT Plus B9 73 B4 , %€ [F Stable Micro Sys-
tem /A A ; Eclipse E100 74 5% 2% . i 5% | Eclipse Ti %!
WOt A B, H AR Nikon B £ A PR A A 5
AR2000ex RIBNA AL, EH TA 4] .

1.3 BZERFIEHZX

ANV R A BE I K B R & 78 Y0, PR A
RAEE ZEIBK A BE T 415,25 ‘CHEE T £ 10
min PLAS] HAREIE . HA 30%6 AYZEIE K (L f 58
TE A B i 2 R B ) 25 57 2 min, SRS A 3% U
ERIFER YT 2 min, DU BE (& /K& 78%0) it i i 10026
T IA 252 (1 S8 Ve Ry B+ 3 min, 15 3B IR 1Y
03K bt e i 0 R e N s A ST 4 I AE
4°CH#®E0.4.8.12.16h,15° CF# & 0.2.4.6.8h
25 CTF#E 0.0.5.1.0.1.5.2.0 h, fef b fadgd
AALER 3 mm BT Z&ALH, JFE TR EJ7 5 em Ak,
B 5B A 90 “Cok H ik 2 min J5 5k , 57 R UK
KR A 2 min, U8 TK 3 Je A0, 4 "CIF2c, £5 H] -
1.4 FEERRHNE

KA &R E S B GB/T 5009.3—2016( & %
2 EGARE B oK) .

i 22 A I 5 52 T A O ik

FEARVE BT R B0 R 2 g 2z il
ST R my, OS2 B840 2, F 4 000 r/min T &
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Oy (D) AR
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W7 2% R B E B 2 ik R SR A5V i
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S Ty VG ok 22 S BRI (36 2) , BB VR

BN SN BRI R A T N 2. 6 44 2t
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Table 2 Grading criteria for sensory evaluation of FV

JENEE =Y N

B 18~25 9~17 0~8

Sensory index

7% KA, AL P IE R WAL P & o A

Color Off-white and lustrous Off-white with slight lustrous Yellowish white or abnormal color
N 22 RIS Wi 5k

s TR, R L RTEHIS), 20T 5 RS R

Appearance  Smooth and even appearance with no fracture

Slightly even appearance and hard to fractur

Rough and uneven appearance and easy
to fracture

JAUS A R [l H RS RTAL EERNIAUS

Favor Fish flavor with a sweet aftertaste Slightly fish smell with no aftertaste Fishy smell

g W S A I 2y WA U )y =I5

Mouth feel Moderate hardness and chewy Slightly chewy Too soft with no elasticity
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Fig.1 The smoothness of FV under different setting time
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125 /) Setting condition
[i) ek 2 PO IR B R OR 22 53 i 3 (P<<0.05) , M IA). Different letters on the bar mean significant differences in the same material tempera-
ture (P<<0.05). The same as below.
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Fig.2 Effects of setting time on the cooking loss (A),moisture content (B),water-holding capacity (C)
and the ratio of broken noodles (D) of FV
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2.3 FRE R EIXT £ 22 h (R4 1 A0 BT 4 1 B B2 i
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Effects of setting time on hardness (A),springiness (B),chewiness (C) and resilience (D) of FV
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Table 3 The tensile strength and distance of FV under

different setting time

WEHRE/'C #E R /D PSR/ I A /mm
Material Setting (g/mm?) Tensile
temperature time Tensile strength distance
0 2.144-0.06b 18.71£1.69b
4 2.87+0.28a 32.45+3.67a
4 8 2.76£0.26a 31.40+1.64a
12 2.32£0.19b 23.3043.20b
16 2.06£0.07b 22.454+2.09b
0 2.8240.20b 26.9941.04b
2 3.53£0.27a 33.6843.54a
15 4 3.5040.12a 36.874-3.19a
6 2.83+0.14b 20.77+1.64¢
8 2.4240.12¢ 16.66+2.14c
0 3.03£0.17a 41.84+3.36a
0.5 3.07£0.33a 42.38+4.32a
25 1.0 1.7640.07b 22.1243.49b
1.5 0.98£0.02¢ 3.40£0.18¢
2.0 %% [ Blank %5 [ Blank

VB 1 RRTOEA I o [RIRLEE L h AN R TR 28 e
(P<<0.05), T [A. Note: “Blank” means the parameters could not
be detected. Different letters in the same material temperature group

mean significant differences (P<<0.05). The same as below.

25 BHENBENEZEERRNTIMG

F5HH T HAMREEMLCO8HI6N) .,
15°C(0. 4 A8 h) .25 °C(0.0.5F12 h) 9 4 £ 22 fi Jik
B, R @B AN UGN TR 4 Ay T

A5 T I, Jae Rk ) 7 Ak B 1 2 (18 €2 8 KUK B
A3 TG I (P=>0.05) , {H#f e ) K 2 S8
220,15 FURR T 43 1 25 BRI (P<<0.05) . #f B AL 28
2R A 22 B AN TR B RPESY TR AR )
BHELEE (4 CHL5 °C) R, 38 XY i [a] (%) i b B AT DL
S A0 22 10 AN UL 1R T, 38 5 B AR P4y, X 5
Jo R A 5 S ([T 3) — 8, T 3 e o ) &5 5 | ke
22 B F DRI 2 R . e TRV SR AR L R
REACTHEESh IS CIHEZR4h .25 CF#
B2 0.5 h R SRR A 228 T i T, B RHE
JELL (4 CHN 15 C) Fa 22 10 R i S $ FHVE o
2.6 EREREIX & LWL

R85 AN ] - ) o A5 £ 2 1) 25 8 o I R oy
Fede o8 T R AR 4 °C(0.8F116 h) .
15°C(0.4f18 h) .25 °C(0.0.5 12 h) I 9 Lk fh itE AT
DY Y] g BRI R 4. XFFRTA Y RHEEE
Tt 2z 55 E AL B RE AL B E IR S 2N
A 1 0 2% 25 A0 B i Sk S EUR R RO
P A5 B AR AR 1 P2 (R 3K 3) o B4 T LUE
AR 2 K ) S R 1 22 1 T 45
LR S SIPEAR 2% | R i A ) K e a2 B
P10 FUE Ak | I S5 e B 78 B DO 2 B i 910 A i
FECIE R E TN SRR . b, i AT
B, X TR A PR A 2200 B )RR i T
T, 02 TR R 48 S5 A T4 A

x4 AEBREMBTEZHEE
Table 4 Color characteristics of FV under different setting time
YRR /°C Material temperature HE I E] /b Setting time L a b w

0 81.9840.57a —1.83+0.08a 6.2740.24a 80.83+0.51a

4 81.23£0.35a —1.944-0.03b 5.87£0.12b 80.244-0.31a

4 8 80.2820.59b —1.9640.05b 5.6920.17bc 79.382£0.56b
12 79.4940.39¢ —1.9840.04bc 5.55+0.17¢ 78.664-0.38¢c

16 78.38+0.80d —2.0440.03¢ 5.23£0.14d 77.66+0.77d

0 80.49£0.23a —1.9340.09a 5.3940.17a 80.544-0.62a

2 79.9640.25b —1.954+0.04ab 5.14=0.16b 80.244-0.31a

15 4 79.40+0.31c —1.9840.04ab 5.05+0.14bc 79.35+0.51b
6 78.70£0.09d —1.98+0.04ab 4.934-0.13cd 78.26+£0.47¢

8 78.012£0.73e —2.01£0.04b 4.7820.12d 77.01£0.94d

0 80.484-0.14a —2.07£0.07a 5.4640.05a 79.6240.14a

0.5 80.43£0.14a —2.1040.02a 5.360.05b 79.60£0.14a

25 1.0 80.08£0.16a —2.094:0.06a 5.2740.03¢ 79.29£0.15a
1.5 79.4340.26b —2.14+0.03ab 5.1820.03d 78.6840.24b

2.0 78.65+0.37¢ —2.2140.02b 5.1640.04d 77.92+0.35¢
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Table 5 Sensory evaluations of FV under different setting time
YRR/ C HHE IR /h iF S AUS gk 59y
Material temperature  Setting time Color Appearance Flavor Mouthfeel Total score
0 19.33£1.21a 14.50+1.52b 16.83+1.47ab 15.67+1.86bc 66.334-2.94bc
4 8 18.3341.21ab 20.834-0.98a 17.17+£1.47ab 20.5041.64a 76.8342.14a
16 16.50+1.76b 13.50+1.38be 14.50+1.76¢ 14.17+1.17¢ 58.6742.94d
0 19.50+1.64a 14.83+1.83b 17.17+1.60ab 16.67+1.63b 68.1742.93b
15 4 18.83+1.94a 20.8341.47a 17.33+1.47ab 21.174+1.47a 78.00£3.57a
8 16.33+£1.21b 14.33+£1.37b 15.17+1.47bc 16.83+£1.47b 62.6743.45¢
0 19.17£2.32a 21.1741.72a 18.67+1.86a 21.334+1.37a 80.3343.72a
25 0.5 18.83+2.40a 20.5+1.64a 17.33+£1.63a 20.8341.33a 77.50+4.51a
2 16.67+0.82b 12.17£1.47¢ 15.17+1.33be 11.33£1.75d 55.3343.33d
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Fig.4 CLSM images of FV underr different
setting time (protein in red)
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setting time with double staining
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Fig.6 Effects of setting time on the dynamic rheological properties of fish paste under 4 ‘C(A),15 T(B) and 25 ‘C(C)
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Effects of setting time of fish paste on quality and
microstructure of fish vermicelli

CAI Libin, LI Xiang, YI Lin, YOU Juan, LIU Ru, YIN Tao, XIONG Shanbai

College of Food Science and Technology ,Huazhong Agricultural University/ Engineering Research Center
of Green Development for Conventional Aquatic Biological Industry in the Yangtze River Economic Belt,
Ministry of Education/National R&D Branch Center for Conventional
Freshwater Fish Processing( Wuhan) , Wuhan 430070, China

Abstract The morphology, cooking characteristics, textural properties, sensory attributes, and micro-
structure of fish vermicelli (FV') and dynamic rheological properties of fish paste processed from frozen suri-
mi under the setting time at 4 °C, 15 °C, and 25 “C were determined to study the effects of setting time be-
fore molding on the quality and microstructure of FV.The results showed that the setting treatment signifi-
cantly improved the cooking characteristics , textural properties, and sensory scores of FV at lower material
temperatures (P<0.05).The water-holding capacity of FV increased 20.18% and 9.94% , and the tensile
strength of FV increased 28.97% and 24.11% when the material temperature was 4 ‘C and 15 “C and the
setting time was 8 h and 4 h, respectively. There was no significant difference in the quality of FV within
0.5 h at 25 °C (P>>0.05).The results of analyzing the microstructure of FV and the rheological properties
of fish paste showed that the appropriate setting time significantly promoted the dissolution of protein in fish
paste and formed a uniform and dense gel network, with more starch encapsulated in the gel network.But
the fish paste formed a weak gel after setting for a long time, and the subsequent process of squeezing de-
stroyed the existing structure and reduced the continuity of the gel network, and eventually led to the de-
cline of the quality of FV.It is indicated that the maximum setting time of fish paste at material tempera-
tures of 4 °C, 15 °C,and 25 ‘Cis 8 h,4 h,and 0.5 h, respectively. The excessive setting can lead to the dete-
rioration of the quality and microstructure of FV.

Keywords setting time; fish vermicelli; surimi; fish paste; rheological properties ; microstructure
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