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Effects of Metal lons and pH on Thermal Stability of Whale Sharp (Rhincodon typus) Skin Collagen

KANG Jun-xial;, KANG Yong-feng*?, BAO Bin!?, CHEN Zzhi-hua', XIE Jing';, WU Wen-huit2*
(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;
2. Institute of Marine Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Differential scanning calorimetry (DSC) analysis was used to systematically study the effect of different
concentrations of Na*, Ca?* and H* on the thermal denaturation temperatures of type | and type Il collagens from whale sharp
skin. The type | collagen had maximum absorption at 233.05 nm and the type Il collagen at 232.90 nm and 277.88 nm.
Aggregation dynamic analysis indicated that the turbidity of the type I and Il collagens exhibited an S-shaped curve with 3 stages
including initial stage, growth stage and stable stage. The thermal stability of the two types of collagens was examined by high-
sensitivity differential scanning calorimetry. The thermal denaturation temperatures of the type I and 1l collagens were at 40 and
62 °C, respectively. Their thermal denaturation temperatures were reduced at low concentrations of Na* and Ca?*. These results
indicated that metal ions could affect charged residues in native collagen molecules, thus leading to the reduction in thermal
denaturation temperature. At intermediate concentrations of Na* and Ca?', the thermal denaturation temperature of type | and 11
collagens revealed a continuous reduction, which suggested that the loss of thermal stability might be due to the competition for
water molecules between metal ions and collagen. High concentrations of Na* and Ca?* resulted in an increase in collagen
denaturation temperature due to protein salting out. Extreme pH treatment caused partial denaturation of collagen and the
denaturation peak became smaller or even disappeared.

Key words: Rhincodon typus; collagen; thermal denaturation; aggregation dynamic curve; differential scanning
calorimetry(DSC)
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Fig.1 UV-visible spectrum of type I collagen from whale sharp skin
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Fig.2 UV-visible spectrum of type Il collagen from whale sharp skin
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Fig.3 Aggregation kinetic curves of type I and Il collagens from whale
sharp skin
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Fig.4 DSC curves of type | and 11 collagens from whale sharp skin
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Fig.5 Effect of NaCl concentration on thermal denaturation tempera-
ture of type I collagen from whale sharp skin
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Fig.6 Effect of Na* intensity and Ca2* ion intensity on thermal
denaturation temperature of collagen from whale sharp skin
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