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Effects of Ionic Strength on Water-holding Capacity and Properties
of Myofibrillar Protein of Antarctic Krill Meat

LIU Xiaofang', JIANG Pengfei', DU Xiaoping’, FU Baoshang', SHANG Shan', QI Libo""

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

Abstract: To address the issues of fluid loss and tough texture in Antarctic krill meat, the impact of soaking times and
solutions of varying ionic strengths (0.8, 0.9, 1.0, and 1.1 mol/L) on the properties of myofibrillar proteins (MPs) and water-
holding capacity of Antarctic krill myofibrillar protein (1, 2, 4, and 6 h) was investigated in aspects of centrifugal loss,
water distribution, hardness, myofibril fragmentation index (MFI), protein surface hydrophobicity, protein composition and
protein secondary structure. Results demonstrated that with an increase in ionic strength, there was an initial decrease
followed by an increase in cooking loss, centrifugal loss, and hardness, along with an increase in immobilized water

content, superior to the control group (P<0.05). Under the same ionic strength conditions, the water-holding capacity of krill
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meat was demonstrated to be optimal after 2 h soaking. When the krill meat was immersed in a soaking solution with a

concentration of 1.0 mol/L for 2 h, the springiness increased from 0.76 to 0.98, and the hardness reduced from 241.99 g to

102.66 g. The myofibril fragmentation index of krill meat was the highest, measuring 11.43. The protein surface

hydrophobicity dropped from 9.85 pg to 1.83 pg. The protein content in S-sheet structures exhibited an initial increase

followed by a subsequent drop as the ionic strength increased after a 2 h immersion period. High ionic strength of 1.1 mol/L

leads to excessive protein aggregation, resulting in severe damage to the muscle fiber tissue and negatively impacting its

water-holding ability. Combined with sensory evaluation, the immersion solutions with ionic strength of 1.0 mol/L and

soaking duration of 2 h improved the water-retentive capacity of Antarctic krill meat, establishing a theoretical guideline for

Antarctic krill meat processing.

Key words: Antarctic krill; ionic strength; myofibrillar protein; protein secondary structure; water-holding capacity
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Table 1 Ionic strength of Antarctic krill immersion solution in different groups
415 BRI, BT (IS) (mol/L)
C - 0
ST1 0.6%Na,CO; . 0.6%NaHCO, . 0.8%F15Hah 0.8
ST2 0.6%Na,CO5. 0.6%NaHCO,. 0.8%F7 R4 . 0.5%NaCl 0.9
ST3 0.6%Na,CO;. 0.6%NaHCO;. 0.8%FF B4 . 1.0%NaCl 1.0

ST4 0.6%Na,CO; . 0.6%NaHCO;. 0.8%FF BN . 1.5%NaCl 1.1
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Table 2 Sensory evaluation of Antarctic krill meat soaked with different ionic strength

s B Ve Sy
(% RSB, B S 15~20
(20%) WIEZAR S RIS, B E 7~14
g EEFROGN Rt 06
" S A 15~20
AL PRSI, R A ) Bofrsif 714
° Tk 0~6
e LA LAV % 15~20
AU A P RIS WURALATE S i (At 7-14
° IUAZHGUR R4, P 0~6
. . SEPEL, IEPELS, 2L 15-20
o LRI 10 /AT AR 1 R HRBIRE, U8, 21— 7-14
‘ WA BRI, S5, 212 06
= NI 15~20
el B4 ATHTIE i 7-14

Nz 0~6
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. MFI 28 IUREF 4 Wr 2445 50 Ay, 2
540 nm B4 W% 5% B s 200=100/C( T& 1 J& e )&,
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S 7.47 X RRH 4y B HR T 2.37. 2,40, 2.42
2.59. pH B BT3B B NS I, X ] geis
PR AN . Na,CO, . NaHCO, il £5 1912 e i S ik,
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11.0
= C A ST1 B ST2 &3 ST3 =3 ST4

10.5 -
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10.0 |
7
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T 95 Z
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B2 IH] ()
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Fig.1 Effects of ionic strength and soaking time on the pH
of Antarctic krill
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2.2 BFEENERBHTIRE ORERNRMN
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ZH , BV LR (a3, 2030 0 R B S/ 5 B
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N
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C 1 2 4 6
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P12 i TR Y ) X6 o B A 2 Lo 2K A< S )

Fig.2 Effects of ionic strengths and soaking time on centrifugal

loss rate of Antarctic krill
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Fig.3 Effects of ionic strength and soaking time on cooking
loss rate of Antarctic krill
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Fig.4 Effects of ionic strength and soaking time on water migration of Antarctic krill
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Table 3  Effects of ionic strength and soaking time on the moisture content of Antarctic krill
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Fig.5 Effects of ionic strength and soaking time on the
hardness (A) and springiness (B) of Antarctic krill
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Fig.9 Effects of ionic strength and soaking time on the
myofibril fragmentation index of Antarctic krill
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