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Effects of Different Protein Powders on Gelation Properties of Mixed
Shrimp Mince of Antarctic Krill

LIU Ying', JIANG Pengfei', FU Baoshang', WANG Yueyue', YU Bo?,
DONG Xiuping', QI Libo', SHANG Shan"’

(1.National Engineering Research Center of Seafood, School of Food Science and Technology,
Dalian Polytechnic University, Dalian 116034, China;
2.Liao Yu Group Co., Ltd., Dalian 116000, China)

Abstract: The effects of soybean protein isolate powder, whey protein isolate powder, and egg white powder on 3D
printing properties, gel strength, texture properties, water holding capacity, rheological properties, sensory properties, DSC,
protein secondary structure content, and microstructures of mixed shrimp mince were investigated in order to improve the
gel properties of Antarctic krill mixed shrimp mince. According to the findings, the three kinds of protein powder could
improve the 3D printing capabilities, gel strength, elastic and viscosity modulus of mixed shrimp mince. Compared to the
control group, the gel strength of shrimp mince with whey protein isolated powder was the highest, increasing by 100.15%,
while the water holding capacity of shrimp mince with soy protein isolate powder was the highest, increasing by 20%. DSC
results indicated that protein powder could elevate the denaturation temperature and enthaply, thus enhancing protein
stability of mixed shrimp mince enhance the protein stability. According to scanning electron microscopy (SEM) findings,
the gel network of shrimp mince with protein powder was more compact and mince added with whey protein isolate
showed more consistent porosity. Combined with sensory evaluation, egg white powder could improve the gel properties of
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mixed shrimp surimi, providing a theoretical foundation for improving the quality of Antarctic krill surimi and its products.

Key words: protein powder; Antarctic krill shrimp mince; 3D printing; gel strength; DSC
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Table 1 Sensory evaluation criteria of mixed shrimp mince gel
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Fig.2 Effects of different protein powder on gel strength of
mixed shrimp mince gel
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Table 2  Effects of different protein powder on texture properties of mixed shrimp mince gel
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Fig.5 Effects of protein powder on rheological properties of
mixed shrimp mince (A) and heat-induced gel (B)

92 - 1 Tl B4 2023 4F 1 H

A 250007 . yipm =021 — R

- KREEEAH 4 - - KIOBERE

200004 a 4}ESELIEE R W S AEFLE R AR

é v E{%*ﬁ X . ?D JE— E{%*}G\

gstElsooo- AA‘AA.#.' E

gloooo- AAAA::...::”::: 4

5000- .5:3353222111::"- ..........
SRR ' : : : .
0.1 1 10 20 40 60 80 100
IR (Hz) R ()

A g000] * I N R Pl 6 S IAN [ 25 R TS 5 B AVAR 2 ik 3 o £
6000+ : z;;gg%gz e Fig.6 Thermal phase transition temperature curve of mixed
é 50001 ¥ EiiH Kk shrimp minced with different protein powders
5 e
g R BRI VR (VR IR PR T 1 (0
= zzgg et el AL KRRV ARG, S s B Lt SR 1

o00best ; ; : ti1 grriictt i, 3X ] RS 2B LI A S SR PRI R v HLAET
. 1' L : - SEH AL T ERAEA ), SRR AR — 2 (E] 2) .
P (Hz) 25 b, U IINEER PR RERS ME SR TR &5 U BE AR 1 AR P 5

B . R PEETRAUREE AR AR e TE .

60000{ © gggi%gﬁ e 2.8 RANMNRFMRASRIEBRR RSB

@ - B o : v’ PSR U TR S P EE ARG S e AR 1 o — 2%

éi?ﬂ Lt - Ve LER AR INIE 7 Pias . WF5ERRH, 1700~1600 cm'!

2 4000 JUCEEA S BRI IS TR T RS A, (S pAT

B Lttt F(1613~1637 cm™'; 1682~1696 cm™") . a-HZfE(1645~

ool Teestiaent T 1662 cm ™) | S 46 (1662~1682 cm™ ) FIIE LI 4 i
A i - (16371645 cm )7, {RATUFBE(FE 7A) FIFBERER
Ji% (Hz) (& 7B) iy 22450 -8 Fl B-5% 1, AT IR -G UF

B 1s000] " ;iﬂiﬁ%ﬁﬁﬂ?ﬁ A BEA A TCRE NG 1 L a-BRBERT S-S A XS % JC
R BT E L R AR, (BAREEAE G T, L B- T AR B AR L
£ v T i A JBE S T S SR B, o MELE L -5 R R P o
& 10000 LAt 1%, ELAAGS SR BRI L ) 1 8 1 M T
2 ettt Lt 25t WRFCRIN, AT AR TR A RBE T 2 1
& T net e YLLER AR SRR, o-IR L A I 43T

0003 aeem s anntT (1 S I TSR A, B IE 19 45 T 1 v 1) BE R (14 -

01 j 10 Praafe b, G5 RERM, F B I AT HREE 2%

B (He) LSRR AL T S 52, S-S A IR EE BE IS P 65T i

5 FREANHEAIREE(A) FEZE SEER (B) i AE 2 SR o TR T HLARG7E SRR e v i B 1 RS54 1L
HRI BB T 2 TR R TR

R A AN A S
ANTRYEE PR XA SR BE B MO ZH SRS FA 1 52

2.9

F 3 RIS UG A SR B AR AR IR ) 5

Table 3 Effects of different protein powders on thermal phase transition temperature of mixed shrimp mince

” i1 2 i3
&b Tpea(C) AH(J/g) Tpea(C) AH(J/g) Tpea(C) AH(J/g)
payiist 42.85+0.07° 0.42+0.01° 63.26+0.05° 0.09+0.01* 81.76+0.05¢ 0.10+0.02°
K EEAK 46.68+0.24" 0.46+0.02° 64.23+0.01° 0.14+0.01° 83.16+0.06° 0.110.03"
S FLIE R 46.73+0.19" 0.49+0.01° 64.03+0.08" 0.12+0.03* 82.60+0.21° 0.16+0.02°
I 46.64+0.35" 0.46+0.01° 63.73£0.02° 0.10£0.00° 83.76£0.20° 0.12+0.01®
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