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Abstract: Objective To establish the fingerprint profiling of fruits of Macleaya cordata and study the method for its quality
evaluation. Methods The fingerprint profiling of M. cordata fruits from different regions was established using high
performance liquid chromatography (HPLC) based on the local standard which was the determination method of the content of
protopine, allocryptopine, sanguinarine, and chelerythrine from Changsha of Hunan Province in 2009. The principal component
analysis (PCA) and cluster analysis (CA) were performed to explore the correlation among the common fingerprint peaks,
origins, and quality of M. cordata fruits. Results Eleven common fingerprint peaks were identified in the fingerprint profiling
of chemical constituents of M. cordata fruits from different regions. M. cordata fruits produced from eight areas were classified
into two classes by PCA and CA method, and there were five common peaks, including peak 5, 7, 8, 9, and 11 with significant
contribution on the regional difference of the fingerprint. Also, common peak 6 was the right peak as the reference peak because
of its less variation, appropriate retention time and intensity. Conclusion The fingerprint profiling of chemical constituents of
M. cordata fruits established in this study has good precision, repeatability, and stability, which can be used to evaluate the
quality of fruits of M. cordata from different producing areas.
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Table 1 Contents of alkaloids in samples from different

regions
ek (AR A F R SRAHH) % SEEYI%

RESH RSD  JfiE4r% RSD
SI-1~11 2.26 29 4.74 15
$2-1~5 2.54 46 530 7
S3-1~5 2.34 19 4.44 10
S4-1~7 1.91 57 333 29
S5-1~4 373 33 5.94 15
S6-1~5 2.29 13 4.61 17
S7-1~4 2.95 32 529 30
S8-1~4 2.08 17 3.54 19
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Fig. 2 Overlay HPLC chromatograms and HPLC common
pattern (R) of fingerprint chromatogram of M. cordata
(S1-1—S1-11) produced in Chizhou of Anhui Province
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Table 2 Relative peak areas of common peaks of fruit of M. cordata in Chizhou of Anhui Province
b DG S 1 T AR
ﬂl%% ;tﬁ $*HX]L iﬁ U RSD/%
S1-1 S1-2 S1-3 S1-4 S1-5 S1-6 S1-7 S1-8 S1-9 S1-10  S1-11
1 0.041 0.031 0.040 0.026 0.030 0.061 0.054 0.038 0.023 0.046  0.042 3222
2 0.252 0.232 0.398 0.289 0.309 0.335 0.223 0.124 0.209 0.150  0.174 34.36
3 0.172 0.108 0.284 0.140 0.260 0.192 0.177 0.110 0.145 0.161  0.174 32.50
4 0.099 0.109 0.093 0.070 0.090 0.162 0.102 0.111 0.038 0.073  0.070 3932
5 0.781 0.846 0.679 0.532 0.764 0.819 0.621 0.625 0.953 1.048  0.837 19.79
6 (S) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 0.00
7 1.030 0.506 1.127 0.909 1.268 1.557 0.905 0.631 1.545 0918  0.970 32.05
8 0.369 0.189 0.427 0.436 0.477 0.415 0.462 0.330 0.419 0.199 0337 26.67
9 0.027 0.029 0.029 0.024 0.023 0.037 0.026 0.022 0.027 0.027  0.027 14.79
10 0.022 0.015 0.016 0.033 0.019 0.022 0.022 0.020 0.026 0.016  0.032 26.88
11 0.043 0.029 0.030 0.068 0.031 0.027 0.031 0.042 0.060 0.047  0.076 40.12
®3I REUHMN A ETE R R B IEAIEXTR BT
Table 3 Relative retention time of common peaks of fruit of M. cordata in Chizhou of Anhui Province
} ST A (R B
&= RSD/%
S1-1 S1-2 S1-3 S1-4 S1-5 S1-6 S1-7 S1-8 S1-9 S1-10  SI-11
1 0.238  0.238 0.237 0.237 0.238 0.238 0.238 0.238 0.237 0.237 0.237 0.145
2 0.317 0317 0316 0317 0317 0317 0317 0318 0316 0.316 0.316 0.170
3 0455 0459 0459 0458 0459 0459 0459 0460 0456 0.458 0.456 0.355
4 0.753 0.751 0.751 0.751 0.751 0.752 0.752 0.752 0.745 0.750 0.746 0.337
5 0.878 0.876 0.876  0.875 0875 0.877 0877 0.876 0.868 0.874  0.869 0.358
6 (S) 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
7 1.287 1284 1284 1.284 1.283 1.285 1.285 1.284  1.281 1.284  1.280 0.144
8 1.383 1382 1.382 1.382 1382 1.382 1382 1.382 1.381 1.381  1.380 0.057
9 1494 1493 1.500 1.501 1.496  1.501 1.496 1496 1.501 1.500 1.494 0.211
10 1.592  1.591 1.592 1592 1.592 1592 1.592 1.591 1.591 1.591 1.591 0.038
11 1.613 1.613 1.613 1.613 1613 1.613 1613 1.613 1.611 1.611 1.611 0.054
R4 REGHMNETEEI RIS ENERIVESR
Table 4 Similarity of fruits of M. cordata in Chizhou of Anhui Province
FRAUE Si-1  S1-2 S1-3 S14 SI-5 SI-6 S1-7 SI1-8 S1-9 S1-10 SI-11 XL
S1-1 1.000 0919 0926 0.904 0.843 0935 0971 0.875 0943 0958 0.970 0.947
S1-2 1.000 0983 0.993 0.965 0.988 0954 0964 0.932 0970 0.970 0.989
S1-3 1.000 0977 0936 0.992 0.975 0948 0917 0.977 0.984 0.985
S1-4 1.000 0982 0988 0.949 0.985 0947 0973 0.962 0.991
S1-5 1.000 0951 0.892 0991 0.933 0935 00915 0.964
S1-6 1.000 0981 0.962 0.941 0985 0.983 0.994
S1-7 1.000 0.921 0.940 0.985 0.990 0.977
S1-8 1.000 0958 0.959 0.934 0.978
S1-9 1.000 0971 0.946 0.968
S1-10 1.000  0.988 0.992
S1-11 1.000 0.986
X B R SR 1 1.000
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Table 5 Similarity of samples from different regions
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Fig. 4 Results of HCA cluster analysis
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Table 6 Contribution plot of principal component®

e BN
1 2 3 4 5 6

8 0.926
7 0.864

11 0.916

10 0505  0.697
9 0.885
2 0357 —0.410 0.662
1 0324 -0388 0.631 —0.354
5 0.963
6 0.669  0.606
4 0.881
3 0914

PRIEAFIH KT 0.3 BI135 R %

“ table only lists score factors greater than 0.3
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