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Establishment of high performance liquid chromatographic fingerprints of
Trichiurus haumela from different origins and its cluster analysis
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ABSTRACT: Objective To establish high performance liquid chromatographic (HPLC) fingerprints of
Trichiurus haumela from different habitats and determine the origin of Trichiurus haumela based on cluster
analysis. Methods The samples were extracted by ethyl acetate, solid-liquid ratio 1:100 (m:V); Agilent Eclipse
XDB Cig column (250 mmx4.6 mm, 5 um) was used as the chromatographic column; the detection wavelength was
210 nm; the column temperature was 30°C; the injection volume was 20 pL; the flow rate was 0.5 mL/min;
acetonitrile (A) and 0.1% phosphoric acid (B) were used as mobile phase gradient elution; the fingerprints were

evaluated by similarity evaluation system and cluster analysis. Results By using the Chinese medicine
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chromatographic similarity evaluation system, the common patterns of HPLC fingerprint of Trichiurus haumela from

different regions were established and 13 common peaks and 7 characteristics peaks were identified. Clustering

analysis of 7 characteristic peaks showed that 28 Trichiurus haumela samples from 5 producing areas could be

correctly clustered according to origin. Conclusion This method is simple, accurate, reliable and reproducible, and

can be used for identify of haumela.
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Table 1 Sources of Trichiurus haumela samples from different origins
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Fig.1 High performance liquid chromatograms of Trichiurus

haumela at different mobile phases
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Fig.2 High performance liquid chromatograms of Trichiurus haumela at different detection wavelengths
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Fig.2 High performance liquid chromatograms of Trichiurus haumela at different detection wavelengths
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Table 3 Relative retention times of characteristic peaks of Trichiurus haumela from 28 different origins

o TR
5 6 8 9 11 12 13
S1 0.815 0.891 0.929 1.000 1.064 1.085 1.145
S2 0.812 0.889 0.928 1.000 1.065 1.086 1.147
S3 0.810 0.887 0.928 1.000 1.066 1.087 1.147
S4 0.812 0.891 0.929 1.000 1.065 1.085 1.146
S5 0.814 0.891 0.929 1.000 1.064 1.085 1.145
S6 0.813 0.889 0.928 1.000 1.065 1.086 1.146
S7 0.814 0.890 0.929 1.000 1.065 1.085 1.145
S8 0.812 0.891 0.928 1.000 1.064 1.085 1.146
S9 0.818 0.893 0.931 1.000 1.064 1.084 1.142
S10 0.818 0.893 0.931 1.000 1.064 1.084 1.142
S11 0.817 0.819 0.893 1.000 1.065 1.085 1.142
S12 0.810 0.888 0.927 1.000 1.066 1.088 1.151
S13 0.816 0.892 0.930 1.000 1.065 1.0085 1.143
S14 0.815 0.889 0.928 1.000 1.065 1.086 1.148
S15 0.813 0.889 0.928 1.000 1.065 1.086 1.147
S16 0.813 0.890 0.929 1.000 1.065 1.086 1.147
S17 0.813 0.889 0.929 1.000 1.064 1.086 1.146
S18 0.814 0.890 0.929 1.000 1.065 1.086 1.147
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= 3(8)
- FRAE
5 6 8 9 11 12 13
S19 0.811 0.888 0.928 1.000 1.065 1.087 1.148
S20 0.813 0.891 0.929 1.000 1.064 1.085 1.145
S21 0.813 0.891 0.929 1.000 1.064 1.085 1.145
S22 0.813 0.892 0.929 1.000 1.065 1.085 1.146
S23 0.814 0.891 0.928 1.000 1.065 1.086 1.145
S24 0.813 0.891 0.929 1.000 1.064 1.086 1.146
S25 0.813 0.890 0.928 1.000 1.065 1.087 1.146
S26 0.814 0.891 0.929 1.000 1.065 1.086 1.145
S27 0.813 0.892 0.927 1.000 1.066 1.084 1.146
S28 0.814 0.891 0.929 1.000 1.065 1.085 1.147
FEE 0.814 0.888 0.927 1.000 1.065 1.083 1.146
RSD/% 0.24 1.53 0.73 0.00 0.06 135 0.17
£ 4 28 NAE T SRS A FEXTIEE R
Table 4 Relative peak areas of characteristic peaks of Trichiurus haumela from 28 different origins
- FRIEDE
5 6 8 9 11 12 13
S1 0.247 0.086 0.283 1.000 0.051 0.065 0.023
S2 0.237 0.084 0.273 1.000 0.050 0.066 0.031
S3 0.232 0.083 0.282 1.000 0.051 0.065 0.035
S4 0.245 0.083 0.276 1.000 0.053 0.067 0.036
S5 0.244 0.086 0.275 1.000 0.055 0.064 0.034
S6 0.239 0.084 0.276 1.000 0.056 0.065 0.037
S7 0.245 0.086 0.281 1.000 0.052 0.066 0.036
S8 0.204 0.085 0.278 1.000 0.054 0.067 0.035
S9 0.134 0.042 0.269 1.000 0.113 0.079 0.046
S10 0.132 0.039 0.248 1.000 0.115 0.067 0.046
S11 0.133 0.038 0.255 1.000 0.115 0.072 0.047
S12 0.156 0.055 0.241 1.000 0.127 0.082 0.048
S13 0.135 0.043 0.246 1.000 0.114 0.069 0.047
S14 0.244 0.036 0.247 1.000 0.074 0.045 0.035
S15 0.235 0.044 0.254 1.000 0.068 0.045 0.021
S16 0.230 0.040 0.251 1.000 0.071 0.044 0.028
S17 0.238 0.043 0.252 1.000 0.069 0.045 0.025
S18 0.236 0.042 0.253 1.000 0.073 0.047 0.022
S19 0.174 0.066 0.161 1.000 0.139 0.041 0.098
S20 0.183 0.073 0.125 1.000 0.174 0.041 0.116
S21 0.193 0.069 0.119 1.000 0.164 0.039 0.112
S22 0.190 0.067 0.123 1.000 0.168 0.040 0.110
S23 0.192 0.072 0.123 1.000 0.173 0.041 0.115
S24 0.084 0.017 0.153 1.000 0.155 0.076 0.068
S25 0.101 0.019 0.150 1.000 0.147 0.065 0.068
S26 0.079 0.018 0.142 1.000 0.150 0.076 0.069
S27 0.091 0.015 0.146 1.000 0.153 0.073 0.068
S28 0.098 0.021 0.149 1.000 0.147 0.069 0.067
FHE 0.184 0.055 0.219 1.000 0.105 0.060 0.054

RSD/% 31.85 45.54 28.48 0.00 43.84 23.10 55.70
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