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Extraction and characterization of protein from otoliths of wild carp

REN Dong-ni, LI Zhuo, GAO Yong-hua and FENG Qing-ling
(State Key Laboratory of New Ceramics and Fine Processing, Department of Materials Science and Engineering,

Tsinghua University, Beijing 100084, China)

Abstract: The proteins in lapillu and asteriscu of wild carp from the Miyun Reservoir in Beijing were extracted. According to the dif-
ference in solubility, the proteins can be classified into three groups, namely, water soluble protein(WSP), acid soluble protein( ASP)
and acid insoluble protein(AIP). Using high performance liquid chromatography(HPLC), X-ray diffraction(XRD) and Fourier trans-
formation infrared spectra(FTIR), the authors characterized the sorted proteins from different otoliths. It is found that the three

types of proteins in lapillus and asteriscus have different characteristics, and such differences may be responsible for different kinds of
crystalline state in calcium carbonate.
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acid-insoluble protein AIP
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HPLC results of 4 soluble proteins of carp otoliths
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Fig. 2 XRD atlas of proteins of carp otoliths
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Fig. 3 FTIR spectrum of proteins of carp otoliths
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Table 1 Analysis of amino acid constituents carp otoliths
Asx 20.7 23.8 18.8 20.9
Thr 8.6 8.8 8.9 9.2
Ser 15.2 14.3 13.7 12.5
Glx 18.8 19.1 14.3 15.5
Pro 5.4 4.7 5.1 4.9
Gly 8.3 7.1 10.2 10.3
Ala 5.7 4.6 5.7 5.5
Val 2.9 2.1 3.5 3.7
Met 4.5 5.2 7.0 7.5
Ile 0.8 0.8 2.1 1.3
Leu 1.6 1.1 1.6 1.2
Tyr 0.8 2.1 1.6 1.9
Phe 2.1 1.7 1.8 1.7
Lys 2.2 2.4 2.9 2.1
His 1.1 0.8 1.8 1.1
Arg 1.4 1.3 1.0 0.8
— COOH
Addadi and Weiner 2001 3
3
1 3
Rasmussen  Korsgaard 2004
2
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