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Abstract: Phosphorylation and calcium cross-linking .are important factors affecting the gel properties of sea cucumber collagen
aggregates. A texture profile analysis (TPA), a stress relaxation-experiment, low field nuclear magnetic resonance (LF-NMR), and Van Gieson
staining were performed to investigaterthe textural characteristics, moisture migration, and changes in chemical bonds as well as in the
characteristics of collagen fibers of phosphorylated and calcium cross-linked collagen gels. The results showed that phosphorylation with 2%
sodium tripolyphosphate adversely affected the gelling properties of sea cucumber collagen aggregates. Compared with the control group, the
phosphorylated collagen aggregatesthad lower viseosity, chewiness, 1, E;, and bound water content, and higher free water content and water
activity (Aw). Calcium crosslinking (with 1% calcium chloride) after phosphorylation had a significant impact on the gelling properties of sea
cucumber collagen aggregates, resulting in greater hardness, higher viscosity, and lower Aw. The degree of binding between collagen aggregates
and water increased and the gelling properties were enhanced, thus leading to a more stable structure of collagen fibers. Compared with the high
pressure:and high temperature treatment, the combination of calcium crosslinking and phosphorylation can improve the gelling properties of sea
cucumber collagen fibers, and provide a new route for the processing and performances of sea cucumbers.
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Table 1 TPA parameters of sea cucumber collagen aggregates for different treatments

A5 4 AR B JE Fhtt R 2T L PR 1
CK 1770.49-4145.65° 24.63414.21° 0.95:40.06% 0.7140.07° 1174.244137.68°
G 522.16444.84° 2544061 0.9740.04° 0.7440.03° 381.0741354°
P 658.54493.56° 4.7940.71° 0.966.04° 0.706.06° 448 58-441.48°
PC 1276.074157.25° 12.5541.19° 0.9026.04° 0.730.08° 772.14453.95°
PG 306.84434.58° 7.4342 05° 0.93:6.04° 0.884,02° 280.68+11.95°
PCG 417.48422.18" 10.2940.44f 0.9240,03° 0.7440.03° 300.39411.34
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Table 2 Stress relaxation parameters of sea cucumber collagen

aggregates for different treatments

B4 AR E(A0%dyn/ cm?) Tl M2/(>10%dyn sfcm?)
CK 3.1040.48° 81.1347.26°  251.7343.53°
G 1.2940.15°  79.73+0.72*  103.054.71°
P 1.8540.39°  123.30422.45°  228.6448.92°
PC 1.93459°  90.67421.31°  175.632.73¢
PG 1264032  150.74+13.69%  191.17-44.40°
PCG 1534049  838241873%  128.3649.27°
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Table 3 Effects of different treatments on the water content of

sea cucumber collagen aggregates
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Fig.1 Effects of different treatments on the water activity of sea

cucumber collagen aggregates
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Table 4 Effects of different treatments on the hydroxyproline
content of sea cucumber collagen aggregates

LAk T-Hyp/F&/(mg/l0g) F-Hyp 4#/(mg/10 g)

CK 58.0140.40% 0.1740.01°
49.6940.49° 0.2540.01°

P 62.3840.47 0.2940.00°
PC 50.1240.37" 0.1040.01¢
PG 61.9540.41° 0.2240.01%
PCG 59.184).44% 0.086.01°
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