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[ Abstract | Objective: To compare the difference of HPLC fingerprints of commercially available
Hippophae Fructus pieces, explore the correlation between their HPLC fingerprints and antioxidant activity, and
provide reference for exploring the antioxidant material basis of Hippophae Fructus as well as quality evaluation.
Method: HPLC fingerprints of different sources of Hippophae Fructus pieces were established, and the difference

were analyzed by the similarity and system cluster analysis method; antioxidant effect was determined by
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1, 1 diphenyl-2-trinitrobenzene hydrazine ( DPPH) method, and the spectrum-effect relationship was studied by
gray correlation analysis method. Result; The HPLC fingerprints of 14 batches of Hippophae Fructus were
established ; 10 common peaks were identified, and No. 10 peak was the chromatographic peak for quercetin; the
samples came into two categories, with the similarity of 0. 862-0. 992 ; the 14 batches of Hippophae Fructus pieces
had different levels of free radical scavenging effect; the correlation between 10 common peaks and free radical
scavenging was in the range of 0. 758-0. 662, with an order of x10 >x3 >x7 >x4 >x5 >x9 >x1 >x6 >x8 >x2
from high to low, where No. 10 peak for quercetin had the maximum correlation with DPPH free radical scavenging
effect. Conclusion; The quality of commercially available Hippophae Fructus was relatively consistent, but there
were some differences in quality between those from different regions, and their antioxidation effect was resulted
from the common onset of ‘ multi-components’. By exploring the antioxidant material basis of Hippophae Fructus

through the study of HPLC fingerprints consistency and spectrum-effect relationship analysis, it can provide

reference for quality evaluation of Hippophae Fructus.
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Fig.1 HPLC fingerprinting and HPLC fingerprinting of common
pattern of Hippophae Fructus pieces
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Table 2 Relative peak areas of common peaks of HPLC fingerprint of Hippophae Fructus pieces
R 5 1 2 3 4 5 7 8 9 10
S1 0.218 0. 348 0.577 0.777 0.282 0. 107 0. 828 0. 099 0.115
S2 0. 157 0.479 0.531 0.877 0.260 0.128 1. 050 0.042 0.074
S3 0.171 0.434 0.503 0.740 0. 246 0.102 0.776 0.043 0. 066
S4 0. 149 0. 380 0.478 0.732 0.264 0. 085 0. 826 0. 047 0.077
S5 0. 155 0. 448 0.514 0.775 0.258 0.082 0.786 0. 045 0. 084
S6 0.221 0.350 0.577 0.777 0.271 0.103 0. 827 0.093 0. 108
S7 0.175 0. 464 0.520 0.774 0.273 0. 085 0. 820 0. 047 0.077
S8 0.230 0. 398 0.672 0. 836 0.253 0. 096 0.812 0. 104 0.135
S9 0. 190 0. 460 0.538 0.780 0.260 0. 086 0.818 0. 049 0. 084
S10 0. 159 0.263 0.718 0.725 0.215 0. 069 0.333 0.034 0. 188
S11 0. 108 0.211 0.236 0.672 0. 169 0.029 0. 165 0.079 0. 199
S12 0. 150 0.213 0. 656 0.727 0.204 0. 069 0.310 0.035 0.221
S13 0. 137 0.227 0.590 0.701 0.180 0. 049 0.260 0. 066 0.255
S14 0. 141 0. 186 0.253 0.718 0. 169 0. 042 0.235 0. 029 0. 086

TE 16 5 W AR X 0 1T AL O 1. 000,
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Table 3 Results of similarity analyzes of HPLC fingerprint of Hippophae Fructus pieces
No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 R
S1 1 0.983 0.986 0.986 0.985 0.999 0.985 0.997 0.986 0.856 0. 81 0.853 0.849 0.836 0.989
S2 0.983 1 0.991 0.993 0.992 0.983 0.994 0.983 0.993 0.846 0.802 0.843 0.837 0.834 0.977
S3 0.986 0.991 1 0.997 0.999 0.986 0.999 0.988 0.999 0.881 0.846 0.88 0.876 0.873 0.992
S4 0.986 0.993 0.997 1 0.997 0.986 0.998 0.986 0.997 0.873 0. 84 0.872 0.868 0.868 0.990
S5 0.985 0.992 0.999 0.997 1 0.985 0.999 0.988 1 0. 884 0.849 0.883 0.88 0.875 0.992
S6 0.999 0.983 0.986 0.986 0.985 1 0.986 0.997 0.986 0.855 0. 81 0.853 0.849 0.836 0.989
S7 0.985 0.994 0.999 0.998 0.999 0.986 1 0.988 1 0.878 0. 84 0.876 0.872 0.868 0.990
S8 0.997 0.983 0.988 0.986 0.988 0.997 0.988 1 0.989 0.874 0.819 0.871 0.867 0.844 0.992
S9 0.986 0.993 0.999 0.997 1 0.986 1 0.989 1 0. 881 0. 84 0.879 0.875 0.868 0.991
S10 0.856 0.846 0.881 0.873 0.884 0.855 0.878 0.874 0.881 1 0.936  0.994 0.984 0.945 0.904
S11 0.810 0.802 0.846 0.84 0.849 0.810 0.840 0.819 0.840 0.936 1 0.953 0.955 0.987 0.862
S12 0.853 0.843 0.88 0.872 0.883 0.853 0.876 0.871 0.879 0.99% 0.953 1 0.991 0.956 0.904
S13 0.849 0.837 0.876 0.868 0.880 0.849 0.872 0.867 0.875 0.984 0.955 0.991 1 0.957 0.901
S14 0.836 0.834 0.873 0.8068 0.875 0.836 0.868 0.844 0.868 0.945 0.987 0.956 0.957 1 0. 887
R 0.989 0.977 0.992 0.990 0.992 0.989 0.990 0.992 0.991 0.904 0.862 0.904 0.901 0.887 1
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F4 FEFRFEDHI DPPH HHEFBRURE

Table 4 Results of similarity analysis of HPLC fingerprint of Hippophae Fructus pieces %

IR BERE /g 17!
FE S 1G5,
4.167 2.083 1. 042 0. 675 0.521 0. 260 0. 225 0.075 0. 025 0. 008

S1 - - - 91. 17 - - 80. 26 56. 60 37.25 24. 40 0. 046
S2 - - - 89.42 - - 66. 81 43.29 29. 88 22.33 0.073
S3 - - - 92.33 - - 72.53 52.08 33.73 25.33 0. 054
S4 - - - 90. 41 - - 71. 86 49. 65 34.27 20. 86 0.061
S5 - - - 81. 68 - - 62.36 49.92 30. 88 22.79 0.078
S6 - - - 89. 66 - - 68. 00 44.14 27.57 12. 15 0. 083
S7 - - - 93.18 - - 71.47 47.82 28.29 15.02 0.070
S8 - - - 90. 74 - - 76. 04 58. 10 42. 60 29.08 0.039
S9 - - - 87.20 - - 73.96 56.35 39.48 22.41 0. 051
S10 85. 88 70. 81 55.94 - 45.06 27.12 - - - - 0. 744
S11 84. 81 68. 88 44.57 - 31.12 19. 83 - - - - 1. 049
S12 81.26 72. 46 45. 87 - 31.06 25.73 - - - - 0.983
S13 86. 00 70. 43 50. 58 - 39. 14 29.73 - - - - 0.812
S14 92.18 74. 84 58.93 - 45.50 31.94 - - - - 0. 636
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Table 5 Results of correlation of HPLC fingerprint with DPPH free

radical scavenging effect of Hippophae Fructus pieces
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