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A Study on the Extraction of Collagen and Separation of
Chrome Ion from Leather Waste
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ABSTRACT

The objective of this study is to investigate the optimum conditions of extracting
collagen without chrome ion from the leather waste. The effect of temperature, pH,
and the concentration of alkaline solution on the collagen extraction has been studied.
The result indicated that the incipient denatured temperature of collagen measured by
viscosity was 25°C and the complete denatured temperature was 31.5°C. The optimum

solubilization condition for temperature was between 15°C and 20°C, pH was 1.5, the
concentration of alkaline solution was 3% of sodium hydroxide. The almost complete
chrome ion separation was possible around the pH of 1.5.

The separation efficiency of chrome ion from tannery waste was more than 99.5%.
Extraction efficiency of crude protein from leather waste was about 89.5%. The
hydroxyproline and collagen content in the extracted crude protein were 8.53% and
63.62%, respectively.

Key words : leather waste, collagen, chrome ion, denaturation, alkaline solution hydroxy-
proline, viscosity
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Fig. 1. Solubilizatin reactor of leather wastes.
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Fig. 2. The measurement of collagen viscosity (I).
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Table 1. Viscosity reactor pass-time (I) for the measurement of collagen viscosity (unit : second)
20°C 25°C 30°C 35°C 40°C
sample HO Sample | Sample H0 Sample H:0 Sample H;O
1 36.60 18.91 34.00 30.59 18.09 20.68 16.29 18.53 15.94
2 36.85 19.03 34.30 30.43 17.89 20.16 16.19 18.22 15.85
3 36.80 19.15 34.43 30.69 17.66 20.47 16.31 18.00 15.66
4 36.86 19.18 34.55 31.19 17.57 20.25 16.37 18.22 15.69
5 37.10 19.22 35.56 31.90 17.44 20.13 16.22 17.97 15.63
6 37.22 19.24 35.44 31.37 17.41 20.13 16.25 18.06 15.68
7 37.12 19.30 35.75 31.50 17.35 19.81 16.31 18.18 15.65
8 37.40 19.20 35.34 30.93 17.41 20.03 16.33 18.03 15.66
9 37.53 19.16 35.32 31.53 17.44 19.94 16.44 17.91 15.71
10 37.16 19.34 34.78 30.87 17.38 19.56 16.46 18.09 15.48
Average 37.06 19.10 34,95 31.10 17.55 20.11 16.31 18.12 15.70

Table 2. Viscosity reactor pass-time (II) for the mea-

Table 3. Data for the measurement of collagen visco-

surement of collagen viscosity sity ()
(unit: second) Temp
SMP- | u(CP)| d d2 |t(SEC)|tASEC
30°C | 31°C | 32°C | 33°C | 34°C co (MR 2 |WSEQ)LSEQ)
Sample | Sample | Sample | Sample | Sample 20 l 2.0145 1 37.06 | 19.17
1235 | 3008 [ 3193 | 3322 | 2160 25 1 |20145| 1 34.95 | 18.30
! ; 24 30'84 "00 2 o ;'01 30 1 |20145] 1 | 3110 1755
2 32~09 3}- 1 ;0'66 gg p ;1-98 35 1 {20145 1 | 2011 | 1631
3 4. 129, . : 40 1 {20145 1 | 1812 1570
4 | 3390 | 32.06 | 29.78 | 23.54 | 21.48
5 33.63 | 32.03 | 20.81 | 23.53 | 21.33 Ho=1CPat20°C
6 | 3335 | 3205 | 30.78 | 23.50 | 21.88
7 | 3322 | 3191 | 2950 | 23.59 | 21.59
8 33.43 | 32.11 | 2938 | 23.47 | 21.92 Table 4. Data for the measurement of collagen visco-
9 33.52 | 32.06 | 29.06 | 23.81 | 21.34 sity(I)
10 | 3372 | 3285 | 2925 | 2359 | 22.42
ng‘P‘ w(CP) | d d  |t(SEC)|t(SEC)
Average| 33.65 | 31.89 | 2092 | 23.51 | 21.75 o
30 1 |20145] 1 33.65 | 17.40
31 1 {20145 1 31.89 | 17.22
32 1 |20145| 1 29.92 | 17.04
g‘; 33 1 2.0145 1 2351 | 16.87
5 56 354 34 1 |20145| 1 21.75 | 16.69
233 Mo =1CP at 20°C
83841
£ 28
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Fig. 3. The measurement of collagen viscosity(II).
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Table 5. Comparartive extraction pH and collagen
withdraw] rate

Extraction pH *Collagen withdrawl] rate (%)

1.50 - 10.3
2.50 51.4
4.04 62.5
6.06 61.5
o2 39 4 Qe D9AFS 100%2 B
70 -
—~ 60 61.5
® 50 1.4
c
o 40 1
2 30
<]
O 20
10 + 10.3
0 1 i A 3
0 2 4 6 8

Extraction pH

Fig. 5. Comparartive extraction pH and collagen with-
drawl rate.
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Fig. 6. Comparative collagen extraction and neutrali-
zation temperature.
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Fig. 7. Comparative collagen extraction and alkali
solution (NaOH).

Table 7. Content rate of crude protein in leather waste

Sample Crude protein(%)
blank -
1 25.15
2 25.44
3 29.31
Average 26.625

Table 8. Content rate of crude protein in extraction
things at water content rate in extraction col-
lagen was 96.2%

Sample Crude protein(%)

Extraction Collagen 89.47

Table 7, 83} 7},

3.7 H I8, Collagen2| AZ0|R2 &2t
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Table 9. Content rate of chrome ion in sample

Sample Content of Chrome ion(ppm)
Leather waste 14600
Extraction collagen 68.9

Fig. 8. Extraction of collagen separated chrome ion from leather waste; Leather waste, Collagen, Solution of chrome
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