5 47 % 5 oW i Tl B Vol. 47 No. 9
2026 4 5 H Science and Technology of Food Industry May 2026

W, SR, SRARAN, A ANIR)S3 1 i R A T SRS v VR T M A A LS 2T 24 2 11 S5 AR RIBE R RS2 (D). Rt Tl R,
2026, 47(9): 94-103. doi: 10.13386/1.issn1002-0306.2025030355

CHANG Ming, JIA Airong, ZHANG Miansong, et al. Effect of Konjac Glucomannan with Varying Molecular Weights on the Structure
and Gel Properties of Frozen Antarctic Krill Myofibrillar Protein[J]. Science and Technology of Food Industry, 2026, 47(9): 94—103.
(in Chinese with English abstract). doi: 10.13386/.issn1002-0306.2025030355

. RS SRIT -

AR T BB TR H RS YR ra AR B AT L
JRET-4E3E O S5t AR A R

® A, EEXR KGR, B ERE
(1.F&x k5 OGLAAHFR) , LERAFFREDFRI, L RFE 250103,
2.0 R A HEE R B AR PO, R RS 264305)

penl}

H ERETARRA>TEESY ##% (Konjac glucomannan, KGM) % % @ MAEF LR 44 & & (Myofibrillar
protein, MP) £ Fe % i 45 ié’r‘” o ABMMEEIT MP AL £, RFAWMKT 5 FE5 A A 1.5974x10° Da
(HMW KGM) . 1.2769x10° Da (MMW KGM) #= 0.6912x10° Da (LMW KGM) #J KGM *f & #8585 5F MP 72— 18°(“
V. ek (NN 1207fu180d> P aEMAEE (WFHERF. BASE. RBAKE. BE. IURFHEHE
FodtRAFE (FKA . BEFBEE, RAFHH) “¥w. 5xastia (K KGM B fE = 469 MP) ifatl:
%438 180 d, MMW KGM 4695 K 7 | Eff;?’:vﬁo?winik, S HH 67.66%+2.58%. 375.85+6.78 g #2 2.78+0.08 g 5
R B, A 180 d, MMW KGM 489 & T 4. A4tfe — M2 RS, 40 27.87+1.03. 20.98+1.12 #=
5.19£0.12 mg/g, m#F A S ZAEDMAKEYRIL, £ MMW KGM A A T 44 MP 69 84, A 180d, #:42.
WUR Lo A KA A FH R L R AP MMW KGM 4869 MP F Rl &M R4 2. LR RIES, Fi MMW
KGM *f dy A EF MP 4 AR AR 474 R AR, XA K= S ki3 P 48 R 8526 KGM 4’1275&4% T it L H.
KR LT R H RS T2, HHBIT, NUR L5 G, LA, Bt
HESHES:TS254.1 SCHERARIRED: A MEHS:1002-0306(2026)09-0094-10 ey
DOI: 10.13386/j.issn1002-0306.2025030355 AT Akt
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Abstract: This study aimed to investigate the effects of konjac glucomannan (KGM) with varying molecular weights on the
structure and gel properties of myofibrillar protein (MP) derived from frozen Antarctic krill. Using Antarctic krill MP as the
research object, we compared the degradation of KGM with molecular weights of 1.5974x10° Da (HMW KGM),
1.2769x10° Da (MMW KGM), and 0.6912x10° Da (LMW KGM) during the freezing storage process at —18 °C. The effects
on structure properties (chemical bond level, carbonyl content, surface hydrophobicity, particle size, myofibril breakage
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index) and gel properties (water-holding capacity, hardness, elasticity, thermodynamic) were analyzed at 0, 60, 120, and
180 days. Compared to the blank control group (MP without the addition of KGM enzymatic hydrolysis products), the
MMW KGM group exhibited the highest holding capacity, hardness, and elasticity after being frozen for 180 days, with
values of 67.66%+2.58%, 375.85+6.78 g, and 2.78+0.08 g, respectively. Meanwhile, the MMW KGM group demonstrated
the highest levels of ionic bonds, hydrogen bonds, and disulfide bonds, measuring 27.87+1.03, 20.98+1.12, and 5.19+
0.12 mg/g, respectively, while the contents of carbonyl groups and surface hydrophobicity were the lowest. This suggested
that MMW KGM was effective in inhibiting the oxidation of MP. Additionally, after 180 days of freezing, the results of
particle size, myofibrillary rupture index, and thermodynamic index indicated that the spatial structure of MP in the MMW
KGM group was the most stable. These findings confirmed that the addition of MMW KGM provided the most effective
freezing protection for the MP of Antarctic krill, which offered theoretical support for the use of enzymatically hydrolyzed
KGM as an antifreeze agent during the freezing and storage of aquatic products.
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Fig.1 Effect of different molecular weight KGM on ionic bond (A), hydrophobic bond (B), hydrogen bond (C), disulfide bond (D)
of MP gel during freezing storage
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Fig.2 Effect of different molecular weight KGM on carbonyl
groups content and surface hydrophobicity of MP
during freezing storage
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Table 1 Effect of different molecular weight KGM on thermodynamic properties of MP during freezing storage
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