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Differential Scanning Calorimetry of Skin Collagen
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Abstract

Transition temperature(T,,) and enthalpy(AH) were examined by means of DSC to obtain basic
information on heat stability of skin tissue collagen. From DSC properties of insoluble collagen on
hydration time and moisture content, it was found that moisture content had more effect on structural
stability of collagen than hydration time. As moisture content increased, AH increased while T,, decrea-
sed. DSC properties of acetone dried skin on the variation of age and sex showed higher heat stability
in case of male rat and heat stability seemed to be connected with age, as T, and AH increased
with age. Meanwhile, DSC properties of salt soluble collagen showed higher values in female rat
than in male rat, and the T, and AH decreased significantly with age in female rat. These results
seemed to suggest indirectly that collagen structure varied with age or sex in the same tissue.
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Fig. 1 Transition temperature of the insoluble collagen
of 12 week-old male-rat skin according to moisture con-
tent
@®—@®, 0 hr hydration time; —M, 8 hr hydration time;
A~ A, 16 hr hydration time; ¥—V¥,_ 24 hr hydration
time; ¢--¢, 48 hr hydration time.
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Fig. 2 Enthalpy of the insoluble collagen of 12 week-
old male-rat skin according to moisture content
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Table 1. Correlation coefficients of the moisture con-
tent versus thermal properties of the insoluble collagen
of 12 week-old male-rat skin

Hydration Correlation coefficients (r)
time (hr) Tm (C) AH (cal/g)
0 —0.841 0.990
8 —0.979 0.927
16 —0.999 0.915
24 —0.989 0.917
48 —0.970 0912

Table 2. Correlation coefficients of the hydration time
versus thermal properties of the insoluble collagen of
12 week-old male-rat skin

Moisture Correlation coefficients (r)
content (%) Tm () H (cal/g)

20 0.876 —0.309

40 0.855 —0.482

60 0.466 0915

80 0.860 0.632
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Table 3. Thermodynamic properties of the acetone
dried skin according to aging

Age Tm (C) AH (cal/g)
(weeks) Female Male Female Male

6  63.24(0.32)" 64.60(0.48)* 6.06(0.36)° 8.38(0.06)*

9 65.68(0.47)" 65.95(0.21)* 9.37(0.17)*  9.74(0.31)*

12 66.12(0.16)" 66.19(0.19)* 10.09(0.16)® 10.64(0.55)

28 - 66.45(0.51)° - 11.10(0.83)°

52 65930050 — 9.05(0.51)°

*Values in parenthesis refer to standard deviation
*Values with the different superscript in the same column
are significantly different (p<0.05)
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Table 4. Thermodynamic properties of the salt soluble collagen according to aging

1st peak 2nd peak
Age 5 -
(weeks) Tm (©) . _AH (g Tm (C) AH (cal/g)
Female Male Female Male Female Male Female Male
3 56.28%0.15)  55.51%0.41) 4.45%0.01) 3.76%0.21) - 98.64(0.37) — 0.92(0.02)
6 55.64°(0.05)  55.13%(0.10) 4.11¢(0.11) 3.71%0.17) 98.85(0.20)  101.39(0.20) 0.91(0.02) 1.12(0.03)
9 55.46°(0.23)  54.78%0.05) 1.30°(0.12) 1.274(0.10)  10245(0.41) 103.98(0.83) 1.02(0.04) 1.19(0.02)
12 55.18°(0.02)  54.63%0.14)  1.06°(0.02) 0.94%0.12)  102.06(0.15)  103.30(0.50) 0.95(0.03) 1.03(0.05)
28 - 54.59%(0.31) — 0.86%(0.01) - 101.90(0.61) - 0.95(0.01)
52 54.29°(0.01) - 0.66%0.07) - 100.79(0.33) — 0.87(0.04) -

*Values in parenthesis refer to standard deviation

*Values with the different superscript in the same column
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