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Effects of Taro Powder on Quality of Silver Carp Surimi Products

SHI Yongqi, WANG Pan, ZHOU Sirui, ZHENG Zhaomin", ZOU Hang, ZHAO Shanglong, ZHANG Enlai,
YAO Chunxia, TAN Zhiguo

(Department of Cuisine and Nutrition, Hubei University of Economics, Wuhan 430205, China)

Abstract: In order to improve the gel properties and flavor quality of silver carp surimi products, frozen silver carp surimi
was studied, where the effects of different amounts of taro powder (0, 0.1%, 0.25%, 0.5%, 1%, 1.5% (w/w)) on the water-
holding capacity, cooking loss rate, whiteness, moisture distribution, gel properties, sensory quality and odor characteristics
of silver carp surimi products were mainly investigated. The results showed that as the additive amount of taro powder
increased, the water-holding capacity, hardness, chewiness and gel strength of the surimi products were increased first and
then decreased, while the cooking loss rate was decreased first and then increased. When the additive amount of taro
powder was 0.25%, the water-holding capacity, hardness, chewiness and gel strength of surimi products were all increased
to the maximum values of 78.61%, 1815.65+23.47 g, 1446.85+70.28 g and 831.19 g-cm, respectively, while the cooking
loss rate was decreased to the minimum value of 13.42%. When the additive amount of taro powder was 0.1%~0.25%, more
taro powder was absorbing water and swelled, and filled in the network structure of surimi protein to lock more water, so
that the bound water and immobile water in surimi products were increased continuously, and the gel properties of surimi
products were enhanced ultimately. However, when the additive amount of taro powder was greater than 0.25%, too much
taro powder would hinder the cross-linking of surimi protein, leading to the increase of free water and the gel properties
weakening of surimi products. The sensory evaluation and electronic nose analysis showed that the flavor quality of surimi
products could be improved when the optimal amount of taro powder was 0.25%. This study provides a theoretical basis for
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the production of high quality surimi products.

Key words: taro powder; silver carp; surimi products; water-holding capacity; gel properties; flavor quality

IR i B o Tl 238 [ 1 R4 5 i SR 22 4H Al
Fay, Y& 2022 AFrp EMOVSSTHEAE IR, 2021 47, R
= Wl P={E R 15158.63 1270, HoH IR /K FEFEF=(H R
7473.75 /470 SRRy EPUIFIRK 12—, 2021
R4 B FEFE P RN 383.66 T, AR T 2020 4E
WRT 0.6%". S¥aERG T REEE BN, 2021 42
RIK P S P SR 3303.05 T, (5K P R Y
49.37%%, HAT, Ty L% T HE S EE 1 Ak
A1, kot ik 22 1) P B 0 T Rl fa BE R L, dnda il 4
K& Mt Kt lp a5, el i HAT B IR a1
i HIVE I MBSO, P BRI IE Sk B,
B P e £ 58 o) S AP AR BE RSB BEAIR . By RAEBERC S5 1
H R B A TR R, ATH3R Bk T A&
AR, WBR I T Hy = b Z e . Aokt A i BE il 5
F BRI SR ) R, R R R BT | A SN GR
i (FERs2E . HEEAZE | IEELF4Edess) el HOgE e g
PR IR BT . G A AR AE e fa B8 S b s
ARy, AR SR AT R P v B8 ) ot I B
B, RIS AR S 11 B RS 5 £ JBEAS S I IR R E T
A A JEE Tt 1) JRUBAR 5 BT 5 5 57 5400 A P e £ BRI
TEINSAIER A, A SR A S AR A A EAE
AT 0 BEEE I W T 3 SRR B X 285 23544, AT R
T Pl BE B RE; Yin SRV K CUE RS AT 4
s [ EEEEE T, ST RSB S e e 4En] LI
Fe O BEEE AR 2 2= B v, DTG i 0 B8 (1 EE A ik
FEFN T

LR P ESRME TS, BB R B SRR
WREVEY, TR E M3k 22 JERVI L. KV
B WERTAEAE S, R SL S A SR E RER . R
T, 28, 4843 0 RS, el armeh
11.77%, /K43 & 8290 83.21%, M EE & E AN
1.75%~2.30%P7'", FEL BRI 32, Tkt B
S TIN T, Hop i B T e sk
B, IS Sk S TR, A 2B
TR, B oA S . ANEE | E R TS R,
WEAA P AL R . s A EE R e s PR T S5 )
ZEUTIO HRI, A S o BE TR S S
AHHGE, AGEBRREED 5T TS ST 468 4
FaBEEEE I RZI, TETIE T 3k JFIR REAS A i a5 4 68
B R S SR T .

BRI bk, Shy AL 35 1 M8 B i1 1) 2 S AR B XUk
BB, FFH Sk P AN TR R FH SRS, AN S
ok 1) A B A BE B INESols, BT SR i B I a2 X
O BRI R M | 2RISR FIREE . K55
A JTARRE  BCE TR AR IS R, I
Sl S I, DA SR A = e il i P e £ B8 T A
AR SRS

1 MREREE
1.1 MR5EE

WURASEAEE WAL K B A BR
IFI(AAA G0, ifFT—20 °C vKAH; FEkBr FRXL
W RA R A A & ik,

HiFl DZQ-400-2D PR BAS Gl VRS
B TAHIIHE G BRA R &Rl R A
HIRAFL FHFTHML BT REEYI) ; GL16M
HREEREEOHL WEFALSASEL A BR 2N Fl s CP
2248 T K fE[E Sartorius 2\ 7l ; DHS-10A [Xi
FORST PG AL L ST RALES R A B A F]
HH-6 i fE /K i H N E e 35 A B2 H
TA-XT Plus 24 4 P 9] 4L 92 Stable Micro
System 2\ 73 NMI20-025V- | #3398 sliAg 4 95
P S AT A AR A AT BR N F]; FOX4000 U H 5

#:E Alpha M.O.S 23 H]

1.2 SEWHE
1.2.1 MAEEEEHHA BRI EETE 4 °C VKAH
AR 12 h 5K A BEVI R SE =2 2 em /N B
251, FH i 22 K 43 s i) g S F K -8 i, BRiEE
6 14y 150 g 1 E 43 M i ACKLERAIL eIl 25 By
30 s, JNAFR & 4 19 vk K F £ JBE 1Y) 7K 2 R 3K R
78% LARZEHTFE 90 s, SRIG I AT =S ECH 2.5% HE
FHFrdE 3 min, 53 B0 A BT 5340 0. 0.1%.
0.25%. 0.5%. 1%. 1.5% M HFE 3 min, Hrdk
SRR e BE A ARAEASHET A 25 mm BRHE A A
H5, FHARFIH L P ey, SREHDEA 40 °C
FOTE IR K IS 58 21 60 min, 90 °C 1EIR/K B &
il 30 min, 7EH/K PR EIE A 4 °C VKA. X
H Pz FLFpokovE . 2828 03 ABE(E . /K434 .
BERCTERE | B E TR NE R R
1.2.2 FpRHEMIE SR8 Zhang 518 (19715, Wt
VEAE M . B ARG D) A 2 mm 3 KR I AR L E
(W, g), FHAUZ B4, BT B 08 s, 5.0
%390k 4000 r/min, BFE]A 15 min, FRECGE.O S RET
B (W, g) o RRZEFERIINR 3 447, Hdpk ik
¥ FHOVAKITE:

= (D

o (1 Wi=W,
%ﬂ(ré(m_(l 78%wl)x100

1.2.3 ZEZWIRGME S IAZEP YT,
WEAEIE M A DD 20 mm AYIRIAE(AR, FREEIC
(W, g), IRAZEZAR P E T, BT 90°C kK
Byh 25 30 min, 25205 HUEARU TR MK, 1%
W EREFREIC N (W, g) o BERZHAEIR 3 20
17, HZ= B FA L N A A0



%443 5 243

TR , . = Sxl (o B e JRE ) i i B AR B2 65 -

REBRE(%) = 100 X @

W, -W,
W,
1.2.4 HEEEMME 2% Mi 500 (197, IR
P BRESR I EE S 20 mm i BIAE A, 68254
A S B A2 8 (LB« 2105 (o™ ED) AT BE (B™ED o
FRZHAE SN 3 04T, L EE(E W(Whiteness ) ##%

TANAKITA

W =100- \/(100—L*)2+a‘2+b*2 2 (3

1.2.5 IR ARRIMNIE S Yang %P (7RI
N Bl , KRR S 2 20 mm i [RIAEIA, HiEafHFR
HX 9 g B, SR )G FIAZ RGOS S AL IS ARG
H, #5588 CPMG /T4, B K 43t i i) [a] T,
B8 SREEHT A SW=100 kHz, il 1% 35 RG1=
20.0 dp, P,=9.52 ps, F{FH 35 DRG1=3, H A RAEEM]
[% I 8] TW=5500 ms, 2 /Il 2R A K E NS=8, P,=
18.00 ps, [A] % [ @] TE=0.50 ms. 45 20 £ &% 39 3
3 IR, &¢J5 W FH MultiExp Inv Analysis {47248
B A4S 51 £ BE A 1) Sth 74 3
1.2.6 HEERPEREMIMIE =% Mi 5P Y7 1
e s, B RE S Y 20 mm B9 B4R, 127 TA-XT
Plus B4 5 M A% FLHEAT Bi44 53417 ( Texture profile
analysis, TPA) (1902 FIZE I RE A9 AE o

TPA HIINE : SR P/36R 453k XRE 5 BE4 776 vk
FEAR LSS, SEESE: #153k P/36R, JRAREE R 40%, 1l
B I NS EREESRCA S, 1. S mmys, DIERE
BOGERE | s | PSR NEIEPERN A PR E AR

ZERIPEBERIINAE : SR P/0.25S RS XHRE i EF T
—REARSESS, SEYSH: PURT . AR 05 R 455
11,5 mm/s, ERIEEES 15 mm. HRZR L AYEE—A
WA (B FR /N R RITSHR B8, b 57 FA) 4 B 15 e T R 5
i WA V7ol SE I /NG W =

R S P (g - cm) = BT 5 B () A BT B2 25 (em)
X @)

1.2.7 BEIEM S X&) 107 2k 3RS ek
3y, BRI BB TE R 8 A I AT S
BFEHE W FZA (AR 20~22 2,4 S, 4 4
B A FRREER 1 APRAEXTRE M B (L3 L R . ERER .
HLUIREFIVB A FEPR AT 8, I as R L
PHHEIRZEZIR

1.2.8 HFESHIINE S X% (IrikIt
ook sh, MEFIFRELZS A fAim RS 2 g VIRE, iLA
10 mL ¢SO, 47 58 % B HEFIFREL 0.005 g 4=k 8y
F 10 mL &SI, 28 AR AEST B85 75 ERRFR
HY 2.005 g hl 0.25% FEpr iy it &, YIRE, it
10 mL BESWR, 37 B . BREMAREE 3 47
1T. f#H FOX 4000 L F &I TNE, SEOLE: /=
AEBTE R 120 s, TRZSA PSRN 50 C, PR =N

® 1 AAEER RN bR

Table 1 Sensory evaluation standard of surimi products
kst Wb IHET)

Fitasie 14~20

LRz it 7~13
Bl K 0~6

FEATC PRk 14~20

LS i Rk 7~13
il R 0~6

HAT 0 YRRAT IR OR, G50k 14~20

AU i1 P BEDRER, WS AT IR 7~13
To i LR, A 50K 0~6

A4, TCvb ks 14~20

gk PR N AR, WA AR 7~13
I EHLRE, YR 0~6

T T 8552, TR AL, AT BN ATV AL, 420
g 7, W I AN Y, T B T A 14~

ABURES WriiBess 55, R CAL, AUV UL, s,
IR T AR R, T AN RESE AR A IR -

WA, AR RS, DRI 06

500 r/min, JASREERTE] 120 s, RAEREATE] 1 s, %
FEFEIRIFTE] 300 so VESTE SN 1.5 mL, 558 B N
1.5 mL/s, BEREEHRIE N 60°C. WG T27%,
WA 150 mL/min, HLFERAALIRRGR | M R AETE AL
XIS T ANER 2 TR,

2 W5 18RRI I 4 e 1 AR B 2 W) o
Table 2 Response characteristics and reference materials of 18
sensors of electronic nose

FRtiees i) 7 A e= 27N
LY2/LG SRS A AL JEEY
LY2/G T 2. LAY
LY2/AA AOULEY VN ATST TN =)
LY2/GH T A A Ew
LY2/gCTL T ALY
LY2/gCT LSS ke, T ke
T30/1 HOULEY R ry/ N )
P10/1 Gy AR A EY
P10/2 Gy AR At A b
P40/1 AR A
T70/2 HEED ok, I
PA/2 HIULE . R NN A
P30/1 SRR AL E WEEY. &, LB
P40/2 AL A AR
P30/2 HHULED 2.1
T40/2 AL 21 Tl
T40/1 AL )
TA/2 HIULED LI

1.3 IR

#PE >k FH Origin 2016 &2 GraphPad Prism 5 4%
PEXT BRI T2 KA SgEit, [ ] IBM SPSS Statistics
22 AT EA R 2 J7 225387 (One-way-ANVOA), 4 P<
0.050F, FKHIA BEMZER



- 66 £ Tl B

2023 4F 12 A

2 RS9
2.1 AEIFSLMRMNERT & BES SRR RS20

B 1 AR S A B8 i e £ B8 il Rk P A4
sEmE . HERE 1 ATEN, B AR M BEEE S R
I I R B LTS T RER AR SRS
&R 0.25% B, (o BEd S R K RIS B T I oKME
78.61%, Was HAHIEAN T 14.15%. K52 BER 5
B AR M Sy, R AR R 0 R R 1
FEEE", MEEIAIESINE M 0% EEhIE] 0.25%
BF, AT LB v A EE i A AR . PTRERYRIRIA: B
S, FEI A E A AR TERY, TTER EAT IR, 1
IS 7T AL G-l T e 200 F oK, K Sy
TEOMERT H 1247230 R, 2R SoBy oK G e — e R T
P T AR TR B, (IR UE T A R AR (Y 3EEG 1
S, t0BEEERCAIT R TP S Wl — 4R /K G B PR IRIR
LEARPO SRR Z2 (1 SO AU R T FE T B 1128
HX P4 25 [ P71 i 1508 1 X 245 235 A8 328 #7845 24— 35
2, NI Rk M . (H 23S Wy i s i i it
0.25% B}, I A ] GETCIR TE KK, HidZm
TSR R T BE R S R, RO 23 PEAR
BEZE FH BISCHER, BeZme IR T 10 BE 2R I FUBEEE X 4%, 5
BCHF /KM R TS B AR 8281

a

80
b B

70—°? c g
7 7 5 B

Wi _vAd vl vl
0 0.10 025 050 1.00 1.50

FBHBINE (%)
BT ASIRSE SRS o ) f80 JRE T it 4K P ) 52 )
Fig.1 Effect of different additive amounts of taro powder on
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Fig.2 Effect of different additive amounts of taro powder on
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Table 3  Effect of different additive amounts of taro powder on TPA of surimi products

W (%) Rz (g) S MR NELIER (g) [l 52 14
0 1671.79+12.83° 0.95+0.05" 0.84+0.01° 1190.15+82.97™ 0.560.01°
0.1 1710.31£151.89° 0.96+0.01* 0.84+0.01° 1268.17+154.67° 0.56+0.01%
0.25 1815.65+23.47° 0.95+0.01° 0.85+0.01° 1446.85+70.28" 0.56:£0.00°
0.5 1534.59+35.33¢ 0.93+0.01° 0.85+0.01° 1219.35+39.16™ 0.56:£0.00°
1.0 1551.74+41.91° 0.95+0.01° 0.84+0.01° 1243.11£37.51™ 0.56+0.00*
1.5 1454.33+33.82° 0.95+0.01° 0.84+0.01° 1146.27+24.16° 0.55+0.00°

T SN R T RERRAT W 122 57 (P<0.05); R4l o
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. WnE 8 pisn, DF1 M BTHk% "l 94.803%, DF2 1)

K4 REIEI AN i B SR R 5 R

Table 4 Effect of different additive amounts of taro powder on sensory quality of surimi products

I (%) e SR R F HALRE
0 17.05£0.26 9.43+0.34° 12.03+0.76 13.74+1.40" 14.33+0.39"
0.1 16.88+0.39" 10.64+0.39° 12.4420.74* 14.41+1.04 16.62+1.04°
0.25 16.74+1.04* 11.39+1.04¢ 13.03+0.79* 14.88+0.70° 16.75+0.70°
0.5 16.98+0.70° 11.92+0.70° 12.87+0.64" 14.63+1.01° 13.66£1.01°
1.0 17.13+1.01° 12.44+1.01° 12.67+0.76° 14.23+1.02° 13.26+0.37¢
15 17.09+0.24° 12.85+0.12° 12.36=0.80° 13.75+1.18" 13.04+0.36¢
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