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Establishing a method to trace geographical origins of Lycium ruthenicum
Murray based on the analysis of its anthecyanin aglycone compositions

YAN Yu-zhen, WANG Hui-chun, ZENG Yang " , WANG Zi-chao "

School of Life science, Qinghai Normal University, Xining 810099, China

Abstract : High performance liquid chromatography.as used to measure anthocyanin aglycone compositions in Lycium ru-
thenicum Murray from different regions. It was observed that Lycium ruthenicum Murray has most all the anthocyanidin in na-
ture, with petunidin having the highest level about 5776.42-14 858. 52 mg/kg, indicating Lycium ruthenicum Murray has
good nutritional value and biological activity- In addition; the contents of anthocyanin aglycone varied greatly due to different
geographical origins, suggesting that anthocyanin aglycene compositions can be used to distinguish Lycium ruthenicum Murray
from different geographical origins using multivariate statistical analysis which showed a recognition ability of 100.0% and a predic-
tion ability of 100.0%. The results showed that analysis of anthocyanin aglycone compositions combined with principal component
and linear discriminant analysis could be a good method to trace the geographical origin of Lycium ruthenicum Murray.
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Table 1  Contents of total flavonoids and anthocyanins and anthocyanin aglycones in the samples

B FIK i Sl R KA 4 Reiael R

True category flavonoids anthocyanins P'zlzl':;’li"d)m (Lyamsm Malvidin -lphinidin Petunidin

(mg/g) (me/e) g mg/kg) (mg/kg) (mg/kg) (mg/kg)
5 Ningxia 20.75 £1.52%  1.76 £0.09¢  6.53 £0.46° 13.44/+1.06% 78.46 +0.17° 353.53 +5.36° 5 776.42 +110.20°
#i3E Xinjiang 35.65+2.35° 2.69+0.13° 12.10+1.61" 20.75+2.86° 117.67 +5.97" 415.61 +11.06" 94 69. 94 +403.57"
N5 i Neimenggu 36.93 £1.26° 3.01 £0.11° 18.86 +0.91% 22.60 +£1.41¢ 142.30 £5.54° 454.31 £6.19° 10 678.37 +559.03°
Hlt Gansu 46.22 £3.24>  3.71+0.15> 23.08/%0.36> /25.93 +1.17" 169.59 £4.16" 539.51 +4.61" 13 618.72 +467.26"
731 Qinghai 59.45 +3.43"  4.55+0.31* 26726 1.15* 30.81'%1.93* 191.49 +5.97* 554.73 +9.13% 14 858.52 +549. 02°

TE - EVEUE AP HA AR B B R R R A R 225 (P< 0.09)

Note : Data with the same superscript in the same column aré not significantly different (P < 0.05).
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Fig. 1 Basic structure of anthocyanin aglycones in the samples
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Table 2 _Loadings of-the features in the first three

principal components for the samples
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Fig.2  Plots of the anthetyanin aglycone

composition in the.samples investigated in PCA
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Table’3 Eigenvalues, explained variances, canonical
correlations and coefficients of the variables

in the first two discriminant functions

Bzt TR b1 -t E bl
Indication Fl1 2
FEAF(E Eigenvalue 109.919 24.407
J5 2% Explained variance (% ) 81.8 18.2
TEAAYEAE Canonical correlation 0.995 0.98
FR%3% Pelargonidin -0.825 2.861
%7245 Cyanidin 0.595 1.81
HI3E Malvidin 1.31 1.407
“KIHEEL Delphinidin 0.839 -0.838
&7z 4 Petunidin 0.34 1.072

b e VL e 7Y
Indication PC1 pPC2
FoA5 3% Pelargonidi I 0.03
K43 Cyanidin 0.768 0.641
#i 2% Malvidin 0.996 0.084
"KL Delphinidin 0.921 0.390
5422 Petunidin 0.08 0.997
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Table 4  Prediction results of LDA for the samples
FiF R Prediction ability (% )
G TS TH B RS Hf W
True category Ningxia Xinjiang Neimenggu Gansu Qinghai

T & Ningxia 100 0 0 0 0
B Xinjiang 0 100 0 0 0
N5 Neimenggu 0 0 100 0 0
Hilf Gansu 0 0 0 100 0
T Qinghai 0 0 0 0 100

SRR Total classification ability = 100. 0%
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Fig. 3 Plots of the anthocyanin aglycone composition

in the samples investigated.in LDA
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