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Abstract: The effects of glutamine transaminase (TGase), hydroxypropyl distarch phosphate (HDP), gellan gum and their
complex (THG) on the water distribution and protein conformation of low-salt tilapia surimi gel prepared with microwave
and ultrasound were analyzed. In addition, the effects of different exogenous substances on the characteristics of low-salt
tilapia fish cake were explored through in vitro digestion experiment. The results showed that compared with the control
group, THG increased the bound water and immovable water of surimi to 98.71% and 14.75%, respectively, and
significantly decreased the free water content (P<0.05). Moreover, THG promoted the transformation of a-helix to f-
folding, f-turning and random curling structures. TGase and THG (0.4%) played important roles on gastric emptying rate,
protein digestibility and protein hydrolysis degree of low-salt tilapia cake. THG significantly promoted protein
decomposition into aggregates with smaller particle size (P<0.05). After the digestion of stomach and duodenum, color of
the THG group products was more transparent and clear. And it could be observed by the laser confocal microscope that the
red fluorescence highlights of the THG group were significantly reduced, indicating that proteins had been fully digested.
Hence, compared with a single exogenous substance, THG not only promoted the binding of water molecules and proteins
and induced the change of protein conformation, but also facilitated the exposure of hydrophobic protein groups and the
interaction between proteins, and promoted the digestion and absorption of surimi products in the stomach and duodenum.

This project provided a theoretical reference for the research on the gel properties of tilapia surimi and the development and
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application of tilapia fish cake.

Key words: tilapia surimi; low-salt; water distribution; protein conformation; in vitro digestive properties
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SERAB— AR, FRZHAE S 3 P T, B PATRE

m 3w,
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K 1R . LA 100 mL ), B a GE Ky B i AE
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# 1 SSHINE MRS

Table 1 Operating parameters of dynamic in vitro
gastrointestinal digestion equipment
A A TEAR BTSSR
ST #LH -+ B (L)
AGLIE 37C
HERE ] 30 min
EhillEictioud 12 t/min
ELIpIE 3¥/min
AT TFF LR 0~2 mm
B AR AT IR BE 57K /minf125 mm
M R 11 min(BP B G20, #AT 14T 100
=SB 20 mL
R 1.2~2.4 mL/min
778 SF e E ST 12 r/min
i W R 3.0 mL/min
0.5 mol/L HC1 0.5 mL/min
1 mol/L NaHCO, i i i 0.5 mL/min

TEAf 22 B IR — U MEBERCR (AN &l 1),
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R HARI, PET 180 min HYIESE B k. 76T
it #d, JekE 296 mL AL W E A 2 A vp
20 mL, BifiJ5 DA AT AR i AR DL B W 530, D n s AR
eI ANE 2 Frs; B OB R 50 ST, e in
Bk 3.0 mL/min. 14658 05 IEEFE S, 7E 4 C.
8000 r/min F B§.0x 20 min, BFULHE M _FiE W 855,
P AET—80 °C vK4f, .

K1 SN s LB E AR
Fig.1 Dynamic in vitro digestion equipment and labeling of
sampling locations
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Fig.2 Variation tendency of simulation gastric fluid flow
acceleration
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21 SNEIBHRER D IE & BRA ALK 3 5 R AS BY
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anEl 3 proas, ARER 27 JE f BEE B 1A [0] st R BsE
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Fig.3 Change of relaxation time (T,) of low-salt tilapia
surimi gels
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(P<0.05), Hr THG dH$2RT19 /5 B ik, R EAT]



. 84 - é’uﬁ&TWﬂ*ﬁ

20244 1 A

#* 2 AR P AR BRI LR A S BIRIR 1A] (T,) R L] (P)
Table 2 LF-NMR spin-spin relaxation time (T,) and peak proportion (P) of low-salt tilapia surimi gels

i 4 B [E] T, 4347 (ms) i T4 B ) T, M TR AL o L A3 (%)
NGL L E:)
TZl TZZ le PZZ P23

FEHA 8.11£0.00¢ 86.98+0.03¢ 1232.85+0.00¢ 3.09+0.58" 80.25+0.69° 16.67+0.93¢
0.4%TGaseZl 4.64+0.00° 85.29+0.11° 1072.27+0.07¢ 4.02+0.26° 84.97+0.47° 11.02+0.78¢
9%HDPZH 4.03+0.02° 83.65+0.06" 1072.27+0.10¢ 4.48+0.43° 86.99+0.55° 8.83+0.59°
0.6%45 13 4l 6.14+0.01° 82.23+0.04° 985.30+0.22° 4.77+0.45% 90.76+0.63¢ 4.48+0.82"
THGZ 3.51+0.03" 75.65£0.09° 932.60+0.05° 6.14+0.31° 92.09+0.39° 1.77+0.36"

T (R FIA [A) FBERR b i 2 1) 22 57 (2. 25 (P<0.05)

P25 G /KRR Sy i K B g il . 545 44 L,
THG 401 T, Ty, I Tyy SR A R] 535106/ T 2
56.72%. 13.03% M 24.35%, FHAE B W AR A
FHZK s sV E B 5
2 2 Y Py Py, Fl Pyy 43 SRR A St B AT 1]
JITRT R P T AR LU A5, A RRASRPIR S K S B . 7T
LI S, i insa—4 NI S5 2 e e SR A ZR 10 25
BRI Gy ir sh7K S a8 Tk 22, i A K&
=, 525 4R, 0.4%TGase 41, 9%HDP
ZHFA 0.6% 2572 e 2H AR Eh th BEEE I i P, . P,, FHI
P, YWIFAE W5 PE22 R (P<0.05) . 141, THG 4H Py,
F Py, B AL BIHE N 98.71% Fil 14.75%, H HH
IK(P,y) Tt/ NT 25 A, UEIHFE R e IER R,
F 7K M 25 57K A S i sh/K Oy i &%, ml e T
S HC) 53 H S B R E S OVE T T 45
PR, BE T —55r A K, S EORS sh/K &g,
I A INE e G 7K 3 SR EUREE & R
4 S AIER B A E O BEEE I 1 7K 53 o1 2% P
[, BEEEIRE AR [ AN [RI0 €8, m ) LA S G- L s i
AN[FIANIE ) S sk e BEEE IS Th K A3 i A A TG . PR
BEMGAR LT, ARFRAS I (A5 5 0 B R, A A s £
7K F 2T PR ISR, ARFAI A5 500
FEREES, BEMETA BIRFER TR, IE AT
LA, AH B 7K 50 0T 85 BE e IR 28 L4 &
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Fig.4 Pseudo-color of water proton density of low-salt tilapia
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digestibility of tilapia fish cakes after simulated digestion in vitro
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