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Abstract: In order to explore the extended application of fish proteins and promote the high value utilization of brown-striped
mackerel scad (Decapterus maruadsi), taking the brown-striped mackerel scad protein isolate limited enzymatic hydrolysate
(BPILH) as raw material, we used glucose to conduct a glycation reaction to investigate the effects of different reaction time on
the structural and functional properties of BPILH. The results show that glucose underwent glycation reaction with BPILH, and
the degree of glycation reaction was positively correlated with reaction time and chromaticity. Structural properties results show
that the glycation reaction reduced the a-helix and irregular coil content of BPILH and decreased its endogenous fluorescence
intensity. In addition, high temperature treatment with long time during glycation reaction exposed the hydrophobic groups in-
side the protein molecules and increased their surface hydrophobicity. The solubility of glycation BPILH firstly increased and
then decreased with the reaction time under acidic and alkaline conditions, in which the glycation solubility of product reached
the highest value of (90.49+0.01)% at pH of 10 after 8-hour reaction. The emulsification of glycosylated BPILH increased with
the reaction time. Comparied with the original mixture before reaction, the emulsification of the glycation product after 12-hour
reaction increased by 24.28%, and both emulsification stability and oil-holding capacity showed an increase-decrease tendency
with the reaction time, with the highest value of emulsification stability of (17.51+0.13) min at 1* hour and oil-holding capacity
of (2.1940.21) g-g™' at 2™ hour. The emulsification stability of glycation product increased by 24.28% with the reaction time.
Therefore, long reaction time may have some negative effects on the functional properties, and this study provides theoretical

references for the application of brown-striped mackerel scad protein isolate in food industry.
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Fig. 1 Effect of reaction time on grafting rate and browning of glycation products

Note: Different letters represent significant differences (P<0.05).
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Table 1 Effect of reaction time on chromaticity of glycation products
R ) s i %
Reaction time/h L a b AE

0 112.76+0.21 —0.65+0.02 8.85+0.32
1 112.25+0.12° 0.32+0.09¢ 11.96+0.04° 3.30+0.31%
2 112.2340.15° 1.36+0.06' 13.3240.11° 4.94%0.24
4 106.68+0.08" 2.38+0.05° 18.24+0.13¢ 11.5940.26°
6 102.78+0.12¢ 3.36+0.10¢ 21.82+0.11° 16.85+0.29¢
8 97.83+1.15¢ 4.0140.04° 22.33+0.33¢ 20.65+1.01°
10 94.83+1.15° 5.3620.10° 23.88+0.31° 24.16+0.95
12 80.69+0.51° 6.3340.40° 27.44+0.59° 37.72+0.67°

T 3 AR T REFROR AR B 22 5+ (P<0.05).

Note: Values with different letters within the same column are significantly different (P<0.05).
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Fig. 2 Glycation reaction solutions at different reaction time
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Fig. 6 Intrinsic fluorescence and surface hydrophobicity of glycation products at different reaction time

Note: Different letters on the bars represent significant differences (P<0.05).
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Table 2 Solubility of glycation products at different reaction time %
J2 7 Bisf [] pH
Reaction time/h 2 4 6 3 10
0 46.97+0.07°° 55.96+0.07%" 59.17+0.07" 80.71+0.03* 77.94+0.04"C
1 51.2240.02° 52.78+0.03" 63.94+0.07° 80.67+0.04 76.70+0.04°"
2 49.56+0.05% 53.26+0.06%° 66.22+0.04" 81.29+0.06™ 80.50+0.04°"
4 48.19+0.02° 54.20+0.06" 74.38+0.04 84.20+0.05™ 78.25+0.04"
6 52.16+0.01° 57.03+0.04 71.06+0.01° 85.72+0.01"° 81.71+0.03*°
8 51.15+0.04% 60.66+0.06** 75.7340.04% 87.03+0.03** 90.49+0.01*
10 52.31+0.01® 59.25+0.03% 73.15%0.09° 73.81+0.08°¢ 86.96+0.04°
12 48.58+0.12%* 56.31+0.01% 68.74+0.10° 75.1340.03"F 85.4240.02°°

T AT E/NG SRR R AR [ SN IZEARTR] pH 2% FAFFE R TE2E 5 (P<0.05), [RIBIANIR RS B R AN Rl SRR [ ZEAH ] pH 4%

PR 2R (P<0.05),

Note: Different lowercase letters within the same row represent significant differences of the same reaction time under different pH conditions

(P<0.05), while different uppercase letters within the same column represent significant differences of different reaction time under the same pH

condition (P<0.05).
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Fig. 10  Oil-holding capacity of glycation products at different
reaction time
Note: Different letters represent significant differences (P<0.05).
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Scanning electron microscopy of glycation products at different reaction time (2 000x)
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