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Abstract ; In this study, UV spectroscopy. Fourier transform infrared
spectroscopy and scanning electron microscopy, were used to study
the microstructure of rabbit-skin collagen, respectively. The effects

of temperature, collagen concentration, pH value and ionic strength
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on aggregation properties of collage were also studied. The results of
UV  spectroscopy and Fourier transform infrared spectroscopy
showed that the absorption peak and the corresponding wavelength in
accordance with the characteristics of type | collagen. Moreover,
the results of scanning electron microscopy showed that the collagen
was irregular dense sheet film, partially wrinkled on the surface.
Furthermore, the results of aggregation properties of rabbit-skin col-
lagen indicated that with the increase of temperature and collagen
concentration, the aggregation speed of collagen accelerated and the
degree of aggregation increased. In acidic environment, the aggrega-
tion time was relatively long. When pH increased from 7 to 8, the
degree of self-assembly increased first and then decreased. The
degree and the speed of self-assembly were the highest at pH 7.2.
With the increase of ion concentration, the aggregation rate first in-
creased and then decreased. The collagen reached the fastest aggrega-
tion speed and the highest degree of self-assembly in 120 mmol/L
NaCl solution.

Keywords: collagen; UV spectroscopy; fourier transform infrared
spectroscopy ( FTIR); scanning electron microscope; aggregation

property
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Figure 1 The UV spectrogram of rabbit-skin collagen
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Figure 2 The infrared spectrogram of rabbit-skin collagen
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Table 1 The amide band peak position of rabbit-skin
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Figure 3 The scanning electron micrographs of

rabbit-skin collagen
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Figure 4 Effect of temperature on the aggregation

behavior of rabbit-skin collagen
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Table 2 Aggregation parameters of collagen solution at

different temperatures
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Table 3 Aggregation parameters of different concentrations

of collagen solution

HEE/C %%%ﬁ_ﬁ %%fﬁ?[ﬂ R RERE TR %’?%ﬂ%ﬁiﬁﬁ %%ﬁ[‘ R RERE
(B /min  H[A] /min (g« LY FiH}E]/min B} [E] /min
22 35 0 5.714X10"* 0.020 040.001 2 0.05 45 55 6.444 10" 0.028 840.002 6
27 35 0 8.228X10~* 0.028 84+0.001 1 0.15 60 0 7.833X10°* 0.046 740.000 5
32 25 0 1.508X107% 0.037 7£0.001 0 0.30 65 0 1.061X10% 0.069 4+0.006 3
37 25 0 2.000X107% 0.050 040.001 4 0.60 50 0 2.420X107% 0.121 04+0.001 3
1.20 75 0 2.187X10 % 0.164 240.002 8
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Figure 5

Effect of concentration of collagen solution
on the aggregation behavior
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Figure 6 Aggregation curve of collagen solution at pH 5~8
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Table 4 Aggregation parameters of collagen solution

at pH 5~8

RAER W REW G

RAEME
ISF[A] /min - B} [a] /min RRAH

RERIL

5.0 125 15 1.274X10°% 0.140 2£0.001 1
5.5 90 10 1.454X107% 0.130 84£0.002 5
6.0 35 0 3.256 X107 0.114 04£0.002 5
6.5 40 0 1.238X107% 0.049 540.001 2
7.0 40 0 1.255X10 % 0.050 2£0.001 4
7.5 55 0 5.497X10"* 0.030 240.001 3
8.0 35 0 1.091X107% 0.038 240.001 7
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Figure 7 Aggregation curve of collagen solution at pH 7~8
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Table 5 Aggregation parameters of collagen

solution at pH 7~8

REL M REWH

pH B /min B /min WA WML

7.0 40 0 1.255X10 % 0.050 24-0.001 4
7.2 50 0 1.699X10 % 0.084 940.000 5
7.4 45 0 1.283X10 % 0.057 740.000 5
7.6 85 0 5.241X10°1  0.044 640,001 0
7.8 80 0 5.381X 1071 0.043 0+0.001 0
8.0 35 0 1.091X 1075 0.038 240,001 7

244 BTSREXMIRIFE A RERERE R SR BT

J¥ (NaCl e ) T Je J5U 8 11 300 1) 2R 4R it 28 UL 11 8 Bt 4 e it
B EVE W PR T R RS S R R R AT R B
eIt JE AR R B H . 2 6 AT, 7R R4 U Oy T, 7R £
& NaCl ¥ £ (<C30 mmol/L) i, H: 3 42 5 & 4542 . fifi %5 NaCl
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Figure 8 Effect of ionic strength in collagen solution

on the aggregation behavior
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Table 6 Aggregation parameters of collagen solution at
different ionic strengths

BT/ REVBI WEe
(mmol « L™1) FIB}E]/min  [A]/min

0 105 20 6.235X10"* 0.053 04=0.001 0O

30 95 0 5.181X107* 0.049 240.001 9
60 65 0 1.066X107% 0.069 32£0.006 1
90 100 0 2.155X1073 0.215 520.004 9
120 85 0 3.019X1073 0.256 620.002 7
500 120 10 1.701X107% 0.204 12£0.002 2
1 000 35 35 1.642X107% 0.057 52£0.000 6
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