Vol. 22 No. 5
May 2 0 2 2

i S 2 = T S
A

Journal of Chinese Institute of Food Science and Technology

SREYRE FT5XS B EEH mmiEE R R =2

BwE 2, RO, ACRT, al EC

(T I HRFEFRLBHER M 310012
PHILAARF R THARARKESELSERE LM 310012

SHITIHRE HEFRRHE M I XARREIRELBR AT AN 310012
CPEERFR AR HE LR P AR 310024)

% ﬁ 1,2

WE ABEHEMYENEEREARE T 5 RN R RR RmE R E RS 020984045 xF & 5 5 6%
W, EREY .S 02%AALE5 AL, A th R BB 456 09 Bk Ca¥~ATPase & W & A T F I A2 5] R & B ) 5 J5 B I3 X |
R FHREFE G ST EAER A FEARY R F LI B pH A& E LA L %0, SDS-PAGE Ao 4§ 2 vt 2r shinl & 25 R
A Ca® 7T VA HE IR M 5 B BB I B (TGase ) hn 52 RO BRX R MM RIK B R E % G-I R0 R @ &4, A M ikt &
JEB IR, AR B G R AT AR T 6 5 R A B L&, I T DA SRAL B B A AR ST AR S R S b 2R

A0 KK A5 IR RAF AR S AN A,
KER SE; AR, BIRER
XEHRS 1009-7848(2022)05-0180-09

1 R R R kB hE BER I BV T
Tl P EL A i 5 B T £ PR P O B TR
m A — A EE AR AR, AR BT A B AL 2 B R Q
SR M ) R L R Y £ R B G R
N VR PR G 45 S IE B T (TGase ) /5 11, TGase BE1%
PR A 0 B AR BT 2 [RDE B e— (y— 2 2 Bk il ) o 2
R LA g, DT A2 A f BE TR B 55 2 1) = 4k AR 45
4 e B iR B R A N M A R R
i R VR R W IR R A
PLER S IO 45 i T R R U i 4 18, a0 b i S
A& W) HA i B A R TR0 R A S D REPE B A
HPY R R SR R B SR kb FE AR, A0 AR
K R i 8 X PR O 8 TR ALYl £ £ PR KR
Ji 1155 o RH G I 2R B R B BE 8 TS N R
TGase™!, 7 1 8 v 75 il #0015 %3 7] S (L 40 A1 1) 1R 22
5 0 S R T M, AR T RBUOREL 1) 8RRy AN AU
FE P £ R BB M ot BT, 2 0 2 T R 0 JBE R M T
28 SN0 R 1R DAL aHg o a2 R A

Wi HEHE . 2021-05-14

EEWE . Wil R 26D & 408 B w5050 % i
FE 4 # ST H (2019F05)

EE BT A (1996—), L Wi+ A

BIEEE: &8 E-mail: nodjin@163.com
X AE E-mail: aliu6@126.com

DOI: 10.16429/j.1009-7848.2022.05.020

T BE AR B R 2% S R TR B B BRI
iR JBE 14 T AN 2 ) 1 g0

FIRI il 28 299 K £ 85 1 J2 3007 R BRI I
TR SR P T O R A A o el R Ry,
/Ao S8 21 ok 7 TP T i BRI A% A R A5 A K
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1.1 MR EiRF

FF % [ i F v R f B8, T Vi A £ AT BR 2
A B AL 5 2 TR 7OKS 1 4 il (EPA £ 14.52% ; DHA .
43.85%) , 2 VR Sy if V£ 2R SR R I, Wi VT 2%
A RA ARG, B3 PVDC A (HAE 45
mm) ¥ 0 T8 e SR R A (SDS) (U H Bk 2
& (TEMED) 3 i B2 8% B-%i M LW | = F2 B 2
FE B ¢ (Tris) LK 4L, 3¢ E Bio-Rad 2 &l 5 B
RV B T B AR vl (), S AE W) TREA R
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Al How AR ¥ R A A Al 2, [ 2 S 1A A 24K
RIABRAH
1.2 U#{E5E&

EF 410 7 & & P8 BEHL, 92 [E Ashton 24 ] ;
WF-12 B AL, 58 24 1 B P ALK T/ A R
23] TMS-Pro A4, 35 FTC XA RA ]
Color Quest XE {4224, 3&[E Hunter Lab {54
FR 2\ 7] ;SpectraMax 190 4 % K i h5 L, 92
Molecular Devices 72 H] ;Mini —protein Tetra Cell
I B HL VK FE  PowerPac Basic HLIKAY .GS 800 %t ik
FHEAL, F2HE Bio-Rad XA A PR 2 ] 5 T-18 45
HL, P IKA {8 A R Al Lynx 4000 7Y & 5 4
% B U HL ;s Evolution 60s 5 7043 Y66 EE1F, 35
Thermo Fisher Scientific 23 &) ;Nicolet iS5 FT-IR
YA, 5 E Thermo Fisher Scientific 23 7],

1.3 Hik

1.3.1 GRS FRBUE b1 &40 Mg ik
P 3 min J5 B RIK Pk BR R 24 T, 120 °C
A 20 min, FRHA L 1:1 ¥ faf 518K
RA VK pHAEVHZE 7.5 )5, 0.5% K& (i 5
0.5% & g (LA i B it it ) 78 55 CHE i 60
min J5 &0 10 min K, K5 0 8 $5 0 5
120 g Sl PR 800 W AU 15 ] 90 min Ab
TR AL A

132 A4l K528 GB 5009.3-
2016CE R oK 0 A I 5 ) A8 L3 T MRk AT
SE ML M LS 1B GB 5009.5-2016 (£ i 8
FE ey IR E E ke s BRI S B GB
5009.6-2016( £ finn H i 105 A9 DU 7 ) v i) 2% I il 4
B E ;K52 ] GB 5009.4-2016( & & K 4>
A 5E ) A K BE AR AT I A AR R R
B R BEFNEE S B GB/T 13885-2017 (4
W H R BE L VB ERORTRE S G I ) R
TR OGS LM E 5 B S M GB 5009.87-
2016 CEah AP ERGINE ) H B9 20 6 G BE TE HE AT
SE o

1.3.3  KFLHIE™ &R AR H RS A
£ 80 i It 73 WA SMEMAE, 1 mL
TR N 25 mg/mL B2 LA R EHINE 9
mL JHAH S ZE I T 900 r/min # 71 B+ 20 min, H
S FW, B 60 mL & A 0.07 %7 F R 4h

3.0%: 7 80 & 0.06% SDF A4 i Wi If- 2% 1% i i 1
HRFL 600 r/min FEFE 10 min [FHIY 5] WijE 8
P Y 2.0 min FTE A K FL . TN 1.0 mL
0. 1% 1015 ¥y B R (CaCl, KT ) Tl 5 48 Kk 7L
600 r/min $i ¥ 30 min J5 i 71 0.06% 7 % ¥ 4.0
mL, FHH LR HE 60 min 1599 K i B 45 LI
1.3.4 fBEEEC & HU 500 g B IR fMEET 4 C
TR UIWE S e ek B A 2% R
/) o1 i o B A oK 05 . (0%,0.1%,0.25%
0.5%,0.75% , 1% 2% ) LA K %t BE 2 0.2%[1) CaCl,
VR TR EE R RIAE 10 CCRLTR 00 B8 U5 i T8 i i %Y
J& 2R T BEhn L (45 °C, 30 min; 90 °C,20 min)
BEREAL , VKK A H G 4 CHA BRI, BLETH & i
B VRO BE T S I
1.3.5 ffESEAE pH (AT A PEES I E  pH (HS
% GB 5009.237-2016 (&M% eEERME &
pH AEL A I YUOy 2 64T pH (BN S 7T 355 85 5 i
A E T ET . BURE G T 4 000xg = i 250 30
min, [ WAE 105 CZ&AHAE T T8 3 h, b EH
ZEIEE W, ARG TSR 550 CRAk, 3RS H
s A R PR PR 5 e DR, S A B T
B D R S s ke ) 5 5
1.3.6 O BEHEENE FUARRIE D B A7 A 5 D) A
20 mm JEREATAAR %R N FA 30 min 5, TPA J5
P SE AR PSS BRIE AR K . MRIEA R (1)t
EBEC R

BEME ORI (grom)=RE 2458 5 (o) xMTRE IR B
(cm) (1)
1.3.7 A BEHERE D R AR I RE T DR 20
mm JE A BEAEE, F =R T4 30 min, WE L.
a b EH, WRIEAXQ)HHEHEW),

W=100-[(100-L")*+a"+b"]"* (2)
1.3.8  faBEBEHCFEK S MZEE TR R E A
FRUL 3.0 g(M,) fa BEFE 3 IR )5, F 50
ml B0 5 000xg 2500 15 min, B0 B 4 °C,
FRFRE (M), WA (3) HHEFEKT
(WHC),

WHC (% )=M,/Mx100 (3)

VD)L R ) f BEAE SR EE (my) 5 A B 1
ZEEAE 90 CIE IR /K 20 min, b HCH £ BE HE
JE, 5 45 L RN 5 PR PR (my) , AR A 5K
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() ITHE AR

AR F (%) =(mi=m,)Im,x100 (4)
1.3.9 fEEEE AL E R I IE  WER AR IR 2.0
g fEERE 23 515 10 mL A [A] B9 Ak 2448 1 iR
WHFNR AR, 4 CHEFE 60 min J5 8L, E i
N O R S I N A X (S R 13 7 N
0.05 mol/L. NaCl (SA),0.6 mol/L. NaCl (SB),0.6
mol/L. NaCl+1.5 mol/L JR % (SC),0.6 mol/L. NaCl+
8 mol/L. JRZE (SD),0.6 mol/L. NaCl+8 mol/L IR % +
0.05 mol/L. B-%i3k T (SE), fk2~1EH 71 L4 ]
FIEWEAWREZRR . BN SB 5 SA 2
5, AHELLSC 5 SB 5%, BiKEHIILLSD 5
SC 5, “Hi# LI SE 5 SD 25,
1.3.10 SDS-PAGE #E i s vk e 48 JiE 1 oy 5 i
G390 R 4% T 109 0 T8 A5 TR i . % B £ J5E Bk S A
1.0 g, M A 9.0 mL 5% SDS %W, ¥ i J5 T 85 C
THHR K 60 min, B EE G & O, W EERYS
REE MR AR AR 121 RS, WK 5 min,
1.3.11  (HHE AR AN KR R TR fa
JEE VR Ji AN IR AL B 5 o HE 12100 T 32 B A A
¥157,20 MPa JE 7 N K J, Al 48 BL A 6 21 4p
ST . 7E 8L 400~4 000 em™ i B P9 Ui 4
eI, RN 4 em™, 6 64 1K,
1.3.12 Hdssrdr a5 &s >k SPSS 16.0 Al
Origin 8.6 &l 70 Sl I, 22 5% W35 M
P<0.05, BAFEREAT 3 IR

2 HERAW
2.1 GKBEAR D RAFHE

FH2% 1 AN, A O Ko it hie e, 35 5895%,
e T [ Ji S £ 4 A i £ 1081 ) B T 4
A1 ROV A £ B2 20 3 B O A A v A L
FEWPoik., HROyHEA &R, HalREN
35.45% ., K53 KR Wi & s B, 43R 7.27% M
1.29%., LAl WL, S48 s e —F s &0 )
HERE, I R B2 S R A TR

M2 2 AL, 0t 4 R AL P S R
R, 90 88 383 ma/kg 1 51 662 me/kg, 5
WL 17101 200 ARESBELL 201, 456 AKX
BREAVTR R, 85 BE VBN SRR AT B I iR T R
X BB LA A ORI 2 O R B RO e o

1 SREBERBSREE (%)
Table 1 Tuna bone basic composition and content (%)
JR At K5 HE G fig B B4
N Ay 7.27 35.45 1.29 58.95

x2 RBEBUVYLTEARKEE
Table 2 The mineral elements composition and
content of tuna bone
Bk Ca p Mg Zn Cu
88383 51662 4500 117 483

42 /mg-kg!

IR RN B Uy A2 1 R = @i /s U AR A 1
SE PR H LT RAERAR
2.2 #AKSE3T B RS B M RO R

AN TR T 2t 1) 499 0K A (NFB ) Xof £ J5E B e 1
ZTT R B (e an 1 1 PR , fBEE R 1)
W 24y R 246 R BE 25 NFB WS 42 19 348 Jin 177 52
JeThE R R R, 2 0.75% 5 % KAH . @
0.2% CaCl, 11 1 J5 B e il 224 03 R e 284 i B 4 30
0.5% NFB, A2 HAA W BRI, X5 Yin 550
FI A5 AH— 3, i Hemung” 1 Yongsawatdigul 552!
MR 5T R B, Ca? A AL AT LIS N 5% TGase, i
AT S LR (i T, AR LR & 1 R
TG PR A 2R 88, TR T NI ME TGase MM AL 2
N, T BB AR 11 W 48 25 4, Hi2 v TR SO

(R
WAL

W%y
Breaking force/g
WA
Breakage displacement/mm

CaCly  0.00 0.10 0.25 0.50 0.75 1.00 2.00
R oA

Additive amount of nano fish bone/%

TE A FVNG 58 ROR R 22 57 B 3% (P<0.05) s RRRE 7
REFORBERALRS 22 57 W # (P<0.05), R I,
1 HREBRIMENAFERERBE RN
TR AL B0
Fig.1 Effects of NFB addition amount on breaking

force and breakage displacement of surimi gel
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H1 28 3 AT, WS GA K foi ) £ 8 6 JE ) B
BE o b DL R MR O ) S e R IR
il 4 K B S 0 R 3G 2 TR, XnT g2
PRI A 490 O 1 20 N £ B 1 058 T 45 254, DA 384
T MRV RS 0 K B VA I 1 B
R Ja THAE S, e R B e LR T
Fe sy, feoRKME B BAE K fa B i in i 0.75%
B, A D Ca A M T 3 & BE Y P TR
TGase , fie filf 2% 2 2 RS 22 12 5% 3k 38 BR W i 2L 40 32

I5C R | DA TR 1 N 8028 1 2 1 I 28 28544, 4 Ca™
W J3E b ven I, — T AR 1 BT R A R IR AN T
LA SR AR L, 5 —J7 T, BT A AT
PR, SO SR RS M T B R R R OR L
1 U8 JEE 1140 285 B T PR 2R o 8 K 1 IS o i 1)
HOMEA S E A, B 0.2% CaCl, H 5725 H
AR PGB 5, R f £ JBE R A (1% S8 N LR A BT
P& (E Al fef A5 5 R0 B R P AT R T X b
PN PN BTG R,

®3 HREFTFMENEFEERRAHFERNRNE
Table 3 Effects of NFB addition amount on the texture properties of surimi gels
AN Fb I M /m) MR ##P% /mm &k EIN oHL v b /m]

0% K &7 12.35 £ 0.46" 9.44 + 0.74" 0.39 = 0.05° 11.56 = 0.34° 3.90 £ 0.13" 51.77 £2.19°
0.1%% & &8  10.24 +0.82* 9.54 +0.75 0.37 £ 0.03" 12.37 £0.35 4.04 £0.67" 53.94 £2.24
0.25%%h & &7 9.62 + 0.84° 9.56 + 0.69 0.38 + 0.04 12.43 £ 0.40" 4.37 £0.80* 56.90 + 2.88"
0.5%%h k #.F 11.35 +0.81° 9.57 +0.76* 0.38 £0.013¢ 12.58 £+ 0.45" 4.45 £ 0.56* 57.33 £ 1.55"
0.75%% & &4 1236 +0.51" 9.64 + 0.69° 0.38 = 0.02 13.92 + 0.24 524 +0.73* 5845 +£4.51°
1% & &g 12.71 £ 0.40" 9.68 = 0.81° 0.38 +0.02° 12.84 £0.22 4.26 £0.78" 60.24 £2.07*
2% K L E 13.61 +0.31° 9.55 +£0.37° 0.37 £0.01° 12.46 £ 0.34" 4.327 £0.77" 64.30 = 1.60°
0.2% CaCl, 10.99 £ 0.14 9.60 +0.61° 0.38 +0.03 12.46 £ 0.57" 3.68 +0.74° 58.77 £2.30"

T AN Rl/ING 5 B e R A TR 24 ) £ 25 4 22 5 (P<0.05) , R 1]

2.3 ik E3t EEERR pH B A K m
FH &L 2 T Bl 2 9 oK B B I B R
pH {H 2 FREMEE Y& N 0%, K pH
fH R 6.90, Z5HRE/R, BN 0.2% CaCl, 5% J2& A [F]
YN0 R G oK fa SRR R pHL (4 7E B
pH 6.7~7.5512Z &) i i P X8, Ud B in 44 K £

70

7

Y

/,
%
.
.
.

CaCly 0.0 0.10 0.25 0.50 0.75 1.0
YK AL F TR
Additive amount of nano fish bone/%
B2 #ikasRmExt&RRK pH ENXIE
Fig.2 Effects of NFB addition amount on pH value

of surimi gel
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R S AR AFPA N AR NS 1A 2 AR ULIA 2 H
(9 DROK ORI, DRIt PR o i o AN 3 5 98 o ]
VRS 745 el BAPTA RS, O DL 2
i IR AT 45 Y A A T IR BT 1) 0 A
TIFABEA RLAY B2 = a5 4 18] 3 mA,

800

~

(=]

o
T

600 |-

500 - V/’
400 -

AR &
Soluble calcium content/g- L™

CaCly 0.00 0.10 025 0.50 0.75 1.00 2.00
R A

Additive amount of nano fish bone/%

B3 MRegimExaRRRTAEEaSNEm

Fig.3 Effect of NFB addition amount on soluble

calcium content of surimi gel
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BBt %l B o T oK L £ 6 T S S R o £ JBE
rF R AT VR A A R B AN K R i B 8
AUV PE R O B R R BT SRR R R F YR
N 0.5%HF, 0B il ar v A A R K
B, 4 704.02 /L, @A 0.2% CaCl,, Hon] % P45 %
WA AR TE, HAEHEE 0.25%98 K B

fo AT RS 5
2.4 HhRE5XEEERE R B E R R

HI 4 RN, A RE BERE 1 1 2 BE 2 K £ R VR
k=R DI B ) E A R U F N LR S

B IR 1.0% 0], i BEEE I 11 R i K AE,
TN 0.2% 1% CaCl, Y £ JBE %8 I (B 0 = T 25 A
4, X5 0B [ BE S I /N e 2 B T IR AN IS
SEM T g A i, SEOEECEA T
Rk 5 i 5 200 K 015 S I ) 398, e JBE O S T i B
5 I 45 25, DT R B B 220 SO R R 5 2
gk A B NN 2.0%0, F R Al g BRI
JE 10 B VR i v ) f B UR BRSO B B, X5
I AIETE A5 SR AL

X4 MAEBERAMENERERCERAENIEM®
Table 4 Effects of NFB addition amount on the chromatic and whiteness values of surimi gel
L* a* b* w
0%%h k &7 69.37 + 1.30% -1.99 +0.08" 7.46 +0.33" 68.41 + 1.26%
0.1%% K & 7 68.75 + 1.07¢ -2.04 + 0.06* 7.19 + 0.50¢ 67.87 £ 1.037¢
0.25%%h * & 7 70.17 + 1.47< -1.90 + 0.05" 7.77 +0.35" 69.12 + 1.39,
0.5%% & % 7 70.56 + 1.26% -2.09 = 0.05¢ 7.53 +0.31"™ 69.54 + 1.21
0.75%%h * &7 71.39 + 1.20* -1.91 +0.12 7.59 +0.57" 70.34 + 1.16™
1%%h K &g 73.18 + 0.60° -1.99 +0.07¢ 8.30 = 0.37¢ 71.85 = 0.50°
2% K & F 72.02 + 1.21% -1.80 +0.10° 8.18 +0.39° 70.79 + 1.09*
0.2% CaCl, 70.53 + 1.80! -1.98 + 0.06 7.71 £ 0.55" 69.46 + 1.67
25 hKER B BER R ok b B sp | o B R LT
PR 4 T 1 2 00K £ A it B 098 W P ! N 7
=200, BERRIEADIEEMNE OTswsR 2ol | W0 .
KA B F W, RAESURR SRR, ¢ Tul ¢ % %ﬁ% 11
BAEMRTHAS , 029%09 CaClL fik Pz SEol 7 N sk
W AT G 0250 M Joakk T2 OF % | ik
BUCKIRT S AR 2ok el dokaas E00 n % % ™
PRI UG G P 85 T R £ 058 G 1A 9 o
TGase @{&Ziﬁzﬁﬁ ’ {Eﬁ@%ﬁﬁgaﬁjmﬁ% 48 Caéz 0730 éTO 0/£5 of/;o O/I;S 1/00 2//0/0 a0
FO B I 0 24 25, 5 9 0 24 45 i v R 53 7 3 P

IK B BE | I 2 1 2 KAR A B B8 B K B e 7%
BN fi w25 0 B /K 7 B RE D, L BE Rk M de vy, 26
R T B BRI, 85 85 7 GBS T eSS & 8 1 R
BT AF S R A B S AT, 52 I R P R R 5 UK Y
L5 RE T KL BOK Gy B 3 A BEARFEK T FE K
HEIMART 0.5%mF, 1€ PR AR AR S A FE T
FER RN B35 s e v 85 8 15
i B8 3 22 (A R85 1 7 UK AR I 2 A5, HL
iy URE ) 22 | BOE £ B8 BRI 2 U R A T

Additive amount of nano fish bone/%
B4 gkasHmEt s EREREKM
ERRBMRENZI
Fig4 Effects of NFB addition amount on water

holding capacity and cooking loss rate of surimi gel

BEE K o IR TS  H5 7K 0T B, 28 AR A BT
2.6 GRE5XEBER AR FIER IR

i BE BRI 5 —HE M 2 Ak, LA 5 T
REZ A 2R B, SR AR R B 1 R A Y
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EFAE T, AT AR S LA A R R R AR
VA 3 S5 5 T8 Y B 6 B 1 B ORI Y 2
SEREEEAEHT, BK AR AR RS AT
B EEAE T, R E SR E 2> T4
AR SCAE T . i1 3% 5 Al Bl 94 K f B IR i Y
B, B R BK A BRI R R ST
Fepoladh, SRR TG, ML B
41, 0.2% A ACES Ah BEF £ B8 SR 25 T8 i K AR L
YERA i Ay g 4R 71, fess s iy LTt

A RES T S A 1Y Ca® A e, Ca? ] LA 0 5
H ) TGase , fie i 73 2 R A1 24 R 5% 3 240 52 B,
eI e—(y—43 Z e ) #2222 SR A4, DT A B8 5
AR, R Ca? 0 CIAl 58 (A o 1 B
HH R HL A 1 S5 AR AR, b R T ]
HAE BRSO 3 A BT 4, 51 LBk 8 Al
WL Bh 2 1A T 5 %5 35 R K R 1 i AT B RN R R
T AR TR IR TP B R B K R B AR 4 R
B

®5 MREFFMEMEEERUFERNBZNE
Table 5 Effects of NFB addition amount on the chemical bonds of surimi gel

BT Bk AR ZAE A R

0%% K &7 0.11 +£0.01° 0.73 + 0.06° 0.65 +0.01¢ 0.16 + 0.01°
0.1%%4 k &7 0.18 £ 0.06° 0.49 + 0.06" 1.05+0.11°¢ 0.26 + 0.05°
0.25%% K & & 0.34 +0.10° 0.32 +0.05¢ 1.18 = 0.06" 0.42 + 0.04
0.5%% K & &7 0.39 £ 0.04" 0.31 +£0.04¢ 1.24 £ 0.09 0.45 +0.03
0.75%%h K & 7 0.50 + 0.05° 0.22 + 0.02¢ 1.41 +0.05* 0.72 = 0.05°
1%%h & %8 0.54 +0.03* 0.14 +0.01° 1.37 +0.04* 0.51 +0.04"
2% K & F 0.50 = 0.05* 0.13 £0.02¢ 1.35 £ 0.05* 0.49 = 0.04"
0.2% CaCl, 0.32 +0.03" 0.31 £0.01¢ 0.95 +0.02¢ 0.39 + 0.03¢

2.7 MAEE S EERKA SDS-PAGE 41

&5 AT, BLBk 2 11 E A (MHC) Fifi 44 K £
B VR0 0 B0 T 2 SR S B e T
SO RN 0.75% , HAR LR35 o B8 B
5 AR AL RS — 2, T A TP R Ca®
XF TGase #IIGVE T, NI 584k TGase i1k 520,
PR WLER 28 11 S A 1) B 2R (Glu) 3R 3k y— R IL 5
R R (Lys ) R 3 o232 0] & A S SR BVE T,
A B F NG T IR e—(y- 2 R BERE ) H &= R
LA, Az A S A A VPR B I e R
[ Ca®, A8 WL T 4 25 11 9 A JR T i AR L R 4K
%, (kR 5 AT I I ] 2 L R sk L AL
LHRIE AR, =B Ca> il 58 1
MEE - 1 —COO B AE FHIE 15T 18] 1) < 55 45 729
0.2% CaCl, ) MHC Z&71 5 B 452 3F 0.5% 44 K fa
i, 5 A 0 B8 R I o 4 AR A
28 BEERKTEAREHMNTL

Bl 6 R T IS R & 99 K £ il 0.2%
CaCl, T 1l 1) £ B8 56 e 1) o B AR e 21 A0k 78
251 500,1 700 cm™ F1 2 800~3 500 cm™ &b By 414k

ku

200.0 e

97:2
66.4

443 AC

STD CaCl, 0% 0.1% 0.25% 0.5% 0.75% 1% 2%
E:STD. & [ B4R &, MHC. LRk A # % AC. M3hEH,
TM. JHHLEREH
B 5 #&E&HRH SDS-PAGE
Fig.5 SDS-PAGE patterns of surimi gel

W s 2 W AR 1 T2 A T A A R T, Wk 1
FIEERE B&A®, BEfE T XX AF 58 86 11 R 454
HAREEZ L, H G0 5% Ry A i 508 i) 56
F N :1600~1 639 cm™ Fff i 2L bW AR B-Fr
B, 1 640~1 650 em™' 48 3 J0 ML il 45 4
1 651~1 660 cm™ 143 a—1R 451,

H L6 AT, MR A WSO i) i 5 55 ) IR 4
AH LGB 1 5 I 1) (IR A RS 2y, 3R W £ JBE e 2 11 43
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B 11
M/\A¢ Rl B
L &/\ \\ ¢ o
x\l//"\ 2%
— P 1%
- v ) 0.75%
— - T 0.50%
e ‘ 0.25%
) \ —
v e N 010%
L
\//J\/\'\,JHIJ\V = » 0%

\\//"'""" " CaCl,

1 1 1 | 1 1 1 1
500 1000 1500 2000 2500 3000 3500 4000
Wave number/cm™

6 AEHKEEFMENBERREQLIMNEE
Fig.6 FTIR spectra of protein in surimi gel with

different NFB addition amount

TR TR SR RN, MERE B &b gk f s K
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Effect of Tuna Nanoscale Fish Bone Calcium on Gelation Characteristic of Surimi Products
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('Institute of Sea Food, Zhejiang Gongshang University, Hangzhou 310012
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Abstract The effects of the microwave-assisted preparation of nano fish bone calcium from tuna with different additive
amount and 0.2% calcium chloride on the gel quality of surimi were determined. The results showed nano fish bone cal-
cium which compared with 0.2% calcium chloride had more advantages in gel strength, texture, water holding capacity
and protein intermolecular force of surimi products, although the activity of Ca**~ATPase was not as good as 0.2% calci-
um chloride. Both had no influence on the pH and whiteness values of surimi gels. The results of SDS-PAGE and Fouri-
er infrared indicated that Ca®* activated endogenous transglutaminase (TGase) lo strengthen the covalent cross—linking of
amino acid residued to form more B—sheet protein structures, thereby strengthening the strength of surimi gel. So nano-
fish bone calcium could not only provide minerals and trace elements required by the human body, but also strengthen
the physical and chemical properties of surimi, and could be used as an ideal natural calcium source in functional foods
or as a food supplement.

Keywords surimi; nano calcium; gelation characteristic



