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Preparation and Properties of Tuna Gelatin
WEI Lixia, XUN Jingtian, QIU Dan, YAO Lihui, JIANG Zhigiang, LI Ya"

(School of Materials and Chemical Engineering, Ningbo University of Technology,
Ningbo 315211, China)

Abstracts: Type A, type B and type E fish gelatin were prepared from tuna fish skin by acid,
alkali and enzyme method. The properties and structures of fish gelatin prepared under different
conditions were analyzed, and the properties of fish gelatin/VE emulsion were also studied. The
results showed that the recovery rate of fish gelatin could reach 40% prepared by these three
methods. The gel strength and viscosity of type B fish gelatin were much higher than that of type
A and E gelatin, the highest value was 1 804.8 Bloom g and 150 mPa-s respectively. DSC results
show that the average value of 7, of type B fish gelatin was 11.1 °C higher than that of type E
fish gelatin and 4.2 °C higher than that of type A fish gelatin, type B fish gelatin has the most
stable thermal properties. As calculated from HPLC results that the highest oil loading rate of type
A fish gelatin was 41.7% , and that of type B and E fish gelatin were 20.9% and 19.6%,
respectively. The average particle size of type B fish gelatin/VE emulsion was greater than that of
type A and E fish gelatin emulsion.
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1 BHARERES

(HCL) Jit 2t 53 $/% TR (NaOH ) Jii #7350/ % ERe (T ) Jo 5 5350/ % EIRe
0.2 Al 0.4 Bl 0.5 El
0.4 A2 0.6 B2 1.0 E2
0.6 A3 0.8 B3 1.5 E3
0.8 A4 1.0 B4 2.0 E4
1.0 A5 12 B5 25 E5

1.3 BRIt S SHMRIE
1.3.1 & 0 JRokb B BB B 5% R

53 I BRI — 7 e 1 Y A e ) T A T T B A Bk S% T WL TE 25 °C AT R
R E D £ AN [ 732 1 & 1 £ TS P R B

Bic B R RO 6.67% R0 B I, 76 10 “CHEIR 16 h, % e 18 1 JFre S0 B Ji it 5, DL AR
127 mm 8P EAT 5 AW BEIE R T 4 mm JITT 09 77 A W R o8 e 1 5 B2
1.3.2 DSC

48 Fe 1 e O fl A L 8 SR A O 4 d(RTKOR 7.5%) S Ak A IR 25 °C TRIE 50%
PRI 7 il £ 1 (0 B E 6 mg 224 B FARIHR T dlad DSC e RE S A RE TR EEVE FER 20~120 °C,
FHE K 10 C/min, BT TH .
1.3.3 XRD

oW g BORSE T 0 38 ik XS 2R AT S o B fa W S (0 SR AR S 5, Cu BB A BB 4 °/min, $994
T 5~40 ° RAEEALE 0.02 °,

1.4 &KL

TR 121 FREUA IR S VE BERRER , Sl I ICHE T 60 CHUK SRS 76 5 3 5 Y] if
(12 000 r/min) # VE BSFRERE M 60 CHY MR T, Mmoo E ML pH & 6.0, A
NaCL i & 73 A F] 100 mM, 8 U1 FE 5 min J5 45390 K HeoA 1:40 BORLFLIE , 738 5 v FE 24 B bl
1£ 20 000 psi H5 3 7K,25 CREGHE 24 h 54 H

HUVE BRI 0.12 ¢ T 50 mL &A=, A L8 F/KERZE 50 mL, 53514 0.2.0.5.1.0,2.0,
5.0 mL TA SRS ERBESR 10 mL, SRR VE H AR 1 mL 5 & 800 641% (HPLC)
K VE (4 H e 1 AR 25 il b b i 2, o sh AR b BB 34 1.0 mL/min, A3 25 °C, &I K<l 285 nm.,

B /VE BEFRBE LA 1 mL + 10 mL 8IS, A 10%09 H & A 0.1 mLIBA S EER,
37 ‘CH M 60 min, #RJGHC 1 mL T2 H A B B B 2] 10 mL, B0 5 B IS 1 mL, FH H EEA
B 30 £, RS MR S HPLC 4387 VE i 2 g 1 Hh e 1 B 3l ook b ol it 22 05 A 200 T3 VE B R
i ot 4385, R 5 B A = (1) T B R

E="24%100% (1)

Wi
K()T E FBAREFH IR w0 F8 H HPLC WA FLE T VE W wy M INAFLIE T VE 1B
Ji

il

WA IS /VE Tt B i L 25 88 F /K B B¢ 200 4%, B 2 mL EFE S b 78 25 CF 45 2 min J5i@id
Nanobrook Omni KL EE A 52 LR A RIAS 20 A5, B AE B 3 IR,
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I RER, T, W,
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B 2 B IR T, A P G PR I DL B 1 BT 2(a)—(c) RN % 2 T LA Y WA e 6 T, BE TR Bl 6 £
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i ol A5 ) f0 B S T, 38 B de K AEL, 43518 149.0 °C (1773 "C 1621 °C, 5’ 1(b). & 1(c)H B B i) e i
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A AR A pH A5 A 52 e B I M R T B — IR AR .

E 2 @Ak DSC t4: (a)A &k, (b)B R &ME; (OF &amik
F2 BRRAMESS

GEE TR YeHE AL & T/C AR T,/ C JERREE T,/°C
Al 48.0 76.2 137.7
A2 50.1 75.1 148.1
A3 51.9 74.4 130.9
A4 52.9 76.9 125.0
A5 54.2 76.1 127.9
B1 52.5 75.6 140.3
B2 53.2 76.4 155.0
B3 55.7 79.5 156.0
B4 55.4 81.5 177.6
BS 54.9 85.0 148.3
El 49.8 66.6 128.9
E2 49.6 67.7 128.9
E3 50.4 73.9 162.3
E4 49.8 65.4 126.8
E5 493 69.2 140.5

2.3 XRD

1k XRD WFE T A [R] il #4525 14 o £ B g SR AE S S5 A g 520, W 18] 3(a)-(c) s, AT LA A 7 B
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A BRI | FE WA 7E NaOH Ji /050N 1.0%F1 1.2% 6 45 (4 10 A e A5 B8 730 20 = IR 45 4 5 it 32 71
F5 B A0 5 AR IR R 0.5% 11 1.0% 0, 78 260=21.3° EL A7 1R 55 Y W e Ak 4 4 5k g | OF HL 8 o i)
BN 0.5%FTE 20=7.4° 1 BL T = WRBESS AL AT S 0, B T & A3 BCR 1.5%~2.5% I 7E 26=17.3° i 3K
BT AT S e B S ) A U A R B | 2 I I A T Ak SR B o A 1 0 B R 43 T 28 R R B R
%, I AL A el s

E 3 &M XRD E: (a)A H&MEK; (b)B R&BA; (OF RaBK
2.4 BRI

2.4.1 HPLC
VE B2 g 1 HPLC #h£&anl&l 4 frn , v LLE 1 VE BEER R 7E 26.5 min 16 AR B 405001 VE
it 12 Tk 38 3xk HPLLC 0 i e T AR 45 30 4 e ith Ze i 405 2 3R £y=4.079%x10%+60.23

4 VE BEBREEA M HPLC B %

242 &b R EILRTFHEE

FERTIR T B A A R B A R A B/ VE BEBR TR FLU, i 5 HPLC 5 28005, 45 SR k3
FEm o NFE 3 AT LA Y, A 760 W Jg (4 280 22 i HCL o f5 23 500 388 I i 75 5 24 HCL Ji & 40500 T1.0%
B 0 WS 09 80 3R 29 10% 4647, 2 HCL B it 20 800 1.0%05 2l 2235 5] 41.7% , FLIRCRL AR i HCL
A B S RN 590.8 nm [ % 355.5 nm, B Y B9 200 R B NaOH i 52 40 B0 34 i 2 56 T
JE B A B 24 NaOH Joi f 20 B 0.4%38 i 21 1.0% s 741 75 A9 400 Jise 28 30 25 AL 8.8% 42 1 21 20.9%,
NaOH JFi 53 B0 1.2% 0 X 2 14.2%; PR A2 B NaOH J5t 5t 20 85 00 385 i s/, B ) 4 B LAY
1 B8 268 9 255 Tl I 3 5P M A AR B, M BT 0 B 0.5%38 R B 2.5% I A A 19.6% %
F5.8% ; FLIRCRL AR Bifi i J0T it 2 H0000 15 K S R AR

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



AR, A5 Gl A WY Y il a8 B PR RERIT 5T 7

% 3 BMARK/VE BiERBE FL AV 1 AE

B it 2 J5 it 43 & /mg - (mL)"! /g VE & i i /g AN 1% - ki nm
Al 0.129 0.086 0.998 8.6 590.8
A2 0.136 0.091 1.001 9.1 489.9
A3 0.165 0.110 1.001 10.9 423.3
A4 0.185 0.124 0.995 12.4 412.9
A5 0.625 0.418 1.003 41.7 3555
B1 0.131 0.087 0.989 8.8 855.3
B2 0.221 0.148 0.995 14.9 853.5
B3 0.233 0.155 1.000 15.5 787.8
B4 0.317 0.211 1.011 20.9 786.9
BS 0.215 0.143 1.008 14.2 781.5
El 0.298 0.199 1.015 19.6 511.7
E2 0.142 0.0945 1.001 9.4 501.7
E3 0.158 0.105 0.990 10.6 451.9
E4 0.149 0.099 1.008 9.8 443.3
ES 0.088 0.058 0.995 5.8 401.5

gi R IR AEAR R FLAL SR MRk ] 4 1 A £ B e R 280 0 3 O 1y T vk Al v o 25 1) B Y
FIE AUt WY, o E R i B R G R R A, U RCR B8 . AT WFSE R, IS8 Y 20 1 x LAk
PEA — 7€ B i AR R ARG B S e 1y 1 AR A AL T S TR 1 (o) U, e A T R 1 2
ARG HORG B2 (9728 A S5 R — B, K BE A S TS ol T 00 4 R T RE R 2 TR R TS, 2 T
(] AH L S % i R A 22 1) 256 Qi ik DA e A 60 TP Y R P, 2 B 0 A S e B L AR,

3 it

WSCHIFE T A [) I f 43 B50FR Bk TG o) 45 110 45 A 0 B S 1 25 4 S5 1 B, 1T AR HH L 4538

(1) ZE/R B | Bt A 35 75 30 T 8 T 285 10 WY e, R0 43 e Dt ) = JO R e 4 2 i R

(2) il & 751 RV £ S5 A %o £ I JE 7= 38 O R i B O B AR P R A A — 8 (RS2 I TR R T
B 1) A0 W I 7 e T s BB i B S (7% R G 0 E FORE Bz v T A BRI E B B, HAAARE TEIE TA
AUFE A0 IR

(3) FAEFLAL I I | R vk i 45 19 A 2040 B e $L 4k VE BS RR S 097 2000 R T B AR B AU 48 I i
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