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Extraction and Characterization of Collagen from Tilapia Bone

YE Tao, LIN Lin, ZHANG Xiaoxia, JIANG Shaotong, LU Jianfeng
(College of Biotechnology and Food Engineering, Hefei University of Technology , Hefei 230009 , China )

Abstract: Fish bone,containing plenty of collagen,is the main offal from fish fillet processing. The
collagen from Tilapia bone after removing impurities was extracted by pepsin digestion in acid
medium condition. The effects of extraction medium,temperature ,material to liquid ratio,pepsin
addition, extraction duration on yield of collagen were investigated. The optimum conditions using
lactic acid as medium to extract collagen were pH 2.6, material to liquid ratio(w/v) 1:30,30 °C,200
U/g pepsin addition, extraction time 24 h,and the yield of extracted collagen reached 70.28%
(12.76% when compared with the initial weight of Tilapia bone). Then,the extracted crude collagen
was further purified and its physicochemical property was determined by the methods of SDS -
PAGE,UV and FT-IR scanning,DSC,CD and amino acid analysis. The results indicated that the
extracted Tilapia bone collagen belongs to typical collagen I with two o and one B chains.
Furthermore ,the Tilapia bone collagen contains high percentages of Gly,Pro,Hyp,Glu and Ala and
its denaturation temperature was 34.5 ‘C. In conclusion,the extracted Tilapia bone collagen by

pepsin digestion has a higher yield and purity.
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Table 1 Content of basic nutrition in tilapia bone (on wet

basis) y * SD
K4y 18.56+1.88
WA 54.68+2.15
HIZE 1R 22.99+0.49
LI 17 2.72+0.05
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Table 2 Orthogonal design of experiment

A BRI/ (g/ml) | B AREUS M | € nfER/(Ug)
1 18 100

1:30
2 1:40 21 200
3 1:50 24 300

£33 LJ(3)EXHH
Table 3 L,(3*) analysis

s | 4 | o | c | on |
1 1 1 1 1 38.84
2 1 2 2 2 54.52
3 1 3 3 3 63.83
4 2 1 2 3 44.68
5 2 2 3 1 49.97
6 2 3 1 2 53.24
7 3 1 3 2 47.34
8 3 2 1 3 49.65
9 3 3 2 1 72.23
K, 157.101  130.701 141.600 160.899
K, 147.699 153.999 171.300 155.001
K; 169.101 189.201 191.001 158.001
k, 52.367 43.567 47.200 53.633

ky 49.233 51.333 57.100  51.667
ks 56.367  63.067 63.667  52.667
e 22 7.134 19.500 9.900 1.966
HE oK B>C>A
(UVES AB,C,

P Bk 22 43 A &5 S ] i S o 2 A A B DR AR 1
B BCRE ERINE N B>C>A (B H & 248
B R), Hy oh WS i, BH R 3 ) SR
FIKF- A A ByCoA, BIVEEBURE ] 24 h, Jinn i 4
200 U/g, BHE L 1:50 (g/mL), %6 TRHE X 2 HE £
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Fig. 7 UV scanning spectra of collagen from tilapia bone
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Table 4 Amino acid composition of collagen from tilapia

bone

L R 0 U %o

T2 (Ala) 9.46
K R (Arg) 7.53
K14 % R (Asp) 5.40
 Jik %82 (Cys) 0.29
2 %2 (Clu) 9.77
H & (Gly) 22.85
41 2 (His) 127
558 (1e) 1.24
52T (Leu) 3.01
AR (Lys) 3.59
R 2R (Met) 1.29
KR 2R (Phe) 0.61
74 i 24 1% (Hyp) 8.99
it 4 1 (Pro) 12.48
22 53 1% (Ser) 3.84
I3 2 1% (Thr) 3.13
it 2 R (Tyr) 2.83
2512 R (Val) 2.43
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Fig. 8 SDS-PAGE pattern of collagen from tilapia bone
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Fig. 9 Fourier transform infrared spectrum of collagen
from tilapia bone
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Fig. 10 DSC spectrum of collagen from tilapia bone
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