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Abstract: Processing silver carp (Hypophthalmichthys molitrix) into surimi products can improve consumers' acceptance and
its economic value. Enzymolysis alginate oligosaccharide (EAO) can quickly react with myofibrillar protein (MP) extracted from
silver carp to improve functional characteristics. Food will undergo physical and chemical changes after oral processing. To bet-

ter understand the effects of oral digestion on the EAO-modified MP, we extracted the MP from fresh silver carp which was ad-
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ded 0.45 mg-mL ™" EAO to create a complex (EAO-MP). Then we investigated the variations of Fourier infrared spectroscopy, en-
dogenous fluorescence spectroscopy, UV absorption spectroscopy, contents of sulthydryl and active sulthydryl, surface hydro-
phobicity, and hydrogen bonds in the simulated oral digestion of silver carp MP (Group M) and EAO-MP (Group A). The re-
sults show that, after the simulated oral digestion, the random coil structure and total sulthydryl content increased, while the
surface hydrophobicity decreased significantly in Group M (P<0.05), which demonstrates that the secondary and tertiary struc-
tures of MP had changed due to the effect of simulated oral digestive fluid. Besides, the random coil in Group A decreased by
2.97% after adding EAO. At three different digestion times, the a-helix increased by 7.29%, 2.73% and 5.55%, respectively, com-
pared with Group M. Additionally, the hydrogen bond content increased significantly in Group A (P<0.05), revealing that MP
and EAO were bonded to a covalent polymer by the hydrogen bond force. The significant increase in surface hydrophobicity and
decrease in sulfhydryl content show that the addition of EAO promotes the expansion of the protein structure of MP in simu-

lated oral digestive fluid. In conclusion, the addition of EAO can promote the molecular structure of silver carp MP to expand in

the simulated oral digestive fluid, which may be conducive to the subsequent digestion and absorption of protein.

Keywords: Silver carp myofibrillar protein; Enzymolysis alginate oligosaccharide; Simulated oral digestion; Spectrum
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Table 1 Oral digestion group

21 Group £ %% Name
RIHACBENUR LT e MO
Undigested silver carp myofibrillar protein
BT LA N R ALS s
Silver carp myofibrillar protein after simulated oral digestion for 5 s
VR S U R R IA RN i
Silver carp myofibrillar protein after simulated oral digestion for 15 s
R EENFEA AR - I &Y A0
Undigested silver carp myofibrillar protein-alginate oligosaccharide complex
BELEET 4 2 - SRR B WAL T TR ALS A5
Silver carp myofibrillar protein-alginate oligosaccharide complex after simulated oral digestion for 5 s
BEML LT 4 - SRR A IR T T AR 15 5 s

Silver carp myofibrillar protein-alginate oligosaccharide complex after simulated oral digestion for 15 s
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4.5 mL G MR, S HHAMAZEEE /K,
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MO. Undigested silver carp myofibrillar protein; M5. Silver carp myofibrillar protein after simulated oral digestion for 5 s; M15. Silver
carp myofibrillar protein after simulated oral digestion for 15 s; A0. Undigested silver carp myofibrillar protein-alginate oligosaccharide
complex; A5. Silver carp myofibrillar protein-alginate oligosaccharide complex after simulated oral digestion for 5 s; A15. Silver carp
myofibrillar protein-alginate oligosaccharide complex after simulated oral digestion for 15 s. The same case in the following figures.
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Fig. 1 Fourier infrared spectroscopy (a) and secondary structure content (b) of MP and EAO-MP oral digestive products

Note: Endnote subscript 1 is a-helix significance; endnote subscript 2 is B-helix significance; endnote subscript 3 is B-turn significance; endnote sub-
script 4 is random coil significance.
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Fig.2 Endogenous fluorescence spectra (a) and maximum fluorescence intensity (b) of MP and EAO-MP oral digestive products

Note:Values with different capital letters indicate significant differences among different digestive products at the same simulated oral digestion time
(P<0.05); values with different lowercase letters indicate significant differences in the same group of digestion products at different simulated
oral digestion time (P<0.05). The same case in Table 2 and Fig. 4—Fig. 6.
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In Fig. b, A is the difference between the first positive absorption peak and the negative absorption peak; B is the difference
between the second positive absorption peak and the negative absorption peak.
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Fig. 3 UV absorption spectra (a) and second order derivative spectra (b) of MP and EAO-MP oral digestive products
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Table 2 UV second order derivative generated r value
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Simulated oral digestion time/s El\ljllfﬂgr(ol\ﬁiﬂ) %A%O?/fg g(fjfp)
0 1.11+0.18* 1.62+0.88*
5 0.98+0.27 1.12£0.16™
15 0.97+0.16* 1.5540.31*
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Fig. 4 Molality of total sulthydryl and active sulthydryl of MP and EAO-MP oral digestive products
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