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HPLC Fingerprint of Total Alkaloids from Different Parts of Sophora alopecuroides
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[ Abstract | Objective: To study the HPLC fingerprint of the total alkaloids from different parts of the
Sophora alopecuroides, and provide the basis for scientific evaluation and effective control of the quality of total
alkaloids in S. alopecuroides. Method: Totally 16 batiches of S. alopecuroides from different producing areas and
the total alkaloids were used to gain fingerprints by HPLC-DAD. The obtained data was analyzed by similarity
evaluation, and the pattern recognition was carried out by cluster analysis and principal component analysis.
Result: Fingerprints of S. alopecuroides fructus and herba S. alopecuroides extracts were established; common
peaks were determined, and the chromatographic peaks were identified. Through cluster analysis and principal
component analysis, the total alkaloids extract of the 16 batches Chinese medicinal materials were divided into 3
groups according to different producing areas. Conclusion: S. alopecuroides fructus and herba S. alopecuroides
extracts had good fingerprint features and specificity, which could be used for the overall quality control of the total
alkaloids from S. alopecuroides fructus and herba S. alopecuroides.
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Table 3 HPLC fingerprint extract of Sophora alopecuroids herba
extracts
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Table 4 Similarity evaluation results of total alkaloids extract of 16 batches Sophora alopecuroide fructus

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 R

S1 1 1 0.989 0.985 0.992 0.992 0.997 0.997 0.997 0.996 0.998 0.994 0.997 0.995 0.986 0.982 1

S2 1 1 0.988 0.985 0.992 0.992 0.998 0.997 0.997 0.997 0.998 0.993 0.997 0.995 0.986 0.983 1

S3 0.989 0.988 1 1 1 0.999 0.991 0.990 0.993 0.993 0.982 0.971 0.979 0.971 0.958 0.951 0.990
S4 0.985 0.985 1 1 0.999 0.999 0.987 0.987 0.990 0.990 0.978 0.966 0.974 0.966 0.951 0.944 0.987
S5 0.992 0.992 1 0.999 1 1 0.993 0.993 0.995 0.995 0.986 0.976 0.983 0.976 0.963 0.957 0.993
S6 0.992 0.992 0.999 0.999 1 1 0.993 0.993 0.995 0.995 0.986 0.976 0.983 0.977 0.962 0.957 0.993
S7 0.997 0.998 0.991 0.987 0.993 0.993 1 1 1 1 0.992 0.985 0.990 0.986 0.977 0.971 0.997
S8 0.997 0.997 0.990 0.987 0.993 0.993 1 1 1 1 0.991 0.983 0.989 0.986 0.975 0.969 0.997
S9 0.997 0.997 0.993 0.990 0.995 0.995 1 1 1 1 0.991 0.982 0.989 0.984 0.973 0.968 0.997
S10 0.996 0.997 0.993 0.990 0.995 0.995 1 1 1 1 0.990 0.981 0.988 0.984 0.972 0.966 0.997
S11 0.998 0.998 0.982 0.978 0.986 0.986 0.992 0.991 0.991 0.990 1 0.998 0.999 0.998 0.993 0.991 0.998
S12 0.994 0.993 0.971 0.966 0.976 0.976 0.985 0.983 0.982 0.981 0.998 1 0.999 0.999 0.997 0.996 0.993
S13 0.997 0.997 0.979 0.974 0.983 0.983 0.990 0.989 0.989 0.988 0.999 0.999 1 0.999 0.995 0.993 0.997
S14 0.995 0.995 0.971 0.966 0.976 0.977 0.986 0.986 0.984 0.984 0.998 0.999 0.999 1 0.995 0.994 0.994
S15 0.986 0.986 0.958 0.951 0.963 0.962 0.977 0.975 0.973 0.972 0.993 0.997 0.995 0.995 1 1 0. 986
S16 0.982 0.983 0.951 0.944 0.957 0.957 0.971 0.969 0.968 0.966 0.991 0.996 0.993 0.994 1 1 0.982
R 1 1 0.990 0.987 0.993 0.993 0.997 0.997 0.997 0.997 0.998 0.993 0.997 0.994 0.986 0.982 1
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Table 5 Similarity evaluation results of total alkaloids extract of 16 batches Sophora alopecuroide herba

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 R
S1 1 0.998 0.969 0.978 0.992 0.994 0.963 0.965 0.981 0.999 0.953 0.998 0.971 0.984 0.973 0.973 0.992
S2 0.998 1 0.965 0.979 0.993 0.994 0.960 0.964 0.975 0.999 0.952 0.997 0.966 0.985 0.969 0.969 0.990
S3 0.969 0.965 1 0.974 0.975 0.971 0.991 0.989 0.988 0.970 0.990 0.970 0.997 0.974 0.991 0.990 0.991
S4 0.978 0.979 0.974 1 0.980 0.983 0.968 0.953 0.955 0.981 0.969 0.982 0.974 0.984 0.956 0.955 0.984
S5 0.992 0.993 0.975 0.98 1 0.998 0.966 0.972 0.977 0.993 0.957 0.992 0.975 0.995 0.981 0.981 0.99%4
S6 0.994 0.994 0.971 0.983 0.998 1 0.963 0.965 0.973 0.994 0.955 0.993 0.974 0.993 0.976 0.976 0.992
S7 0.963 0.96 0.991 0.968 0.966 0.963 1 0.989 0.980 0.964 0.992 0.963 0.993 0.963 0.983 0.981 0.986
S8 0.965 0.964 0.989 0.953 0.972 0.965 0.989 1 0.988 0.967 0.982 0.963 0.986 0.964 0.992 0.991 0.987
S9 0.981 0.975 0.988 0.955 0.977 0.973 0.980 0.988 1 0.979 0.971 0.978 0.987 0.967 0.993 0.993 0.991
S10 0.999 0.999 0.970 0.981 0.993 0.994 0.964 0.967 0.979 1 0.956 0.999 0.970 0.987 0.971 0.971 0.992
SI1 0.953 0.952 0.990 0.969 0.957 0.955 0.992 0.982 0.971 0.956 1 0.955 0.990 0.962 0.975 0.972 0.980
S12 0.998 0.997 0.970 0.982 0.992 0.993 0.963 0.963 0.978 0.999 0.955 1 0.971 0.988 0.969 0.969 0.991
S13 0.971 0.966 0.997 0.974 0.975 0.974 0.993 0.986 0.987 0.970 0.990 0.971 1 0.973 0.990 0.989 0.992
S14 0.984 0.985 0.974 0.984 0.995 0.993 0.963 0.964 0.967 0.987 0.962 0.988 0.973 1 0.972 0.972 0.989
S15 0.973 0.969 0.991 0.956 0.981 0.976 0.983 0.992 0.993 0.971 0.975 0.969 0.990 0.972 1 1 0.991
S16 0.973 0.969 0.990 0.955 0.981 0.976 0.981 0.991 0.993 0.971 0.972 0.969 0.989 0.972 1 1 0.990
R 0.992 0.990 0.991 0.984 0.994 0.992 0.986 0.987 0.991 0.992 0.98 0.991 0.992 0.989 0.991 0.990 1
Num © s 10 15 20 25 ®6 ETHAEMHWEDNERS S
% Table 6  Principal component analysis results of total alkaloids
18 extract of Sophora alopecuroide fructus %
I
i —1 RS TORE  RBTRE | ERS TORE  RBTTRE
H — 1 61.829 61.829 8 0.288 99.711
15 —
1 T 2 19.523  81.352 9 0. 175 99. 885
% j—J 3 8.355 89.707 10 0.075 99. 960
B 6 DT A A BN 45 L [ R 2K 45 AR 4 6.437 96. 144 11 0.023 99.983
Fig. 6  Fingerprint cluster analysis of total alkaloids extract of 5 1.721 97. 865 12 0.013 99.997
Sophora alopecuroide fructus 6 0.943 98. 808 13 0. 003 100. 000
7 0.615 99. 423
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3 Table 7  Principal component analysis results of total alkaloids
2 EII_I extract of Sophora alopecuroide herba %
I EWS TR BBUORE | ZMs SRR BEUSTRE
!
18 j_, 1 70. 472 70.472 5 0.456 99.973
14 2 16. 406 86. 879 6 0.019 99.992
B7 SSEREMERIYIELEIEREN 3 9.924  96.803 7 0.008  100.000
Fig. 7  Fingerprint cluster analysis of total alkaloids extract of 4 2 714 99. 517 g 0. 000 100. 000
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Fig. 8 Principal component analysis projection of total alkaloids

extract of Sophora alopecuroide fructus
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