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Table 1 The sample number and origin of pomelo
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x2 AEmMHBFRETINTERE LT pg/g
Table 2 Element concentrations of pomelo of different varieties (n =3)
Lyl SitgE Al B Ba Ca Co Cu Na K Fe Mg Mn In Ni Se Cr A Sr
Max  1.62°  2.46®  0.94* 370.84° 0.03° 1.62° 6.03" 675.28" 13.89"° 217.36° 9.40° 4.22> 0.15° 0.06* 0.08* 0.03°" 0.01°
oAl Min  0.42" 118 0.70% 292387 0.01" 0.51"  1.96° 602.31% 11.05% 153.31" 7.62° 1.76° 0.04% 0.02° 0.04* 0.01"  0.00"
(n=13) Mean  0.97  1.60  0.79 315.61 0.02  1.15  3.23 628.64 12.70 194.33 854  3.16  0.09  0.03  0.05  0.02 0.0
S.D. 0.48 037 0.07 2258 0.0 0.33 117 2440 0.82 18.57 0.48  0.73  0.04 0.01 0.0  0.01  0.00
Max  16.83* 1.81% 0.52" 395.82% 0.05% 0.93" 4.76° 831.22° 11.32¢ 180.74° 8.45° 1.62" 0.57* 0.06* 0.06" 0.10* 0.36"
T Min  3.83¢  0.57" 0.13" 221.51" 0.01f  0.017  1.80° 500.01" 2.78° 108.64% 0.14" 0.09° 0.06% 0.01¢ 0.02% 0.02"  0.06°
(n=14) Mean  10.33  0.91  0.37 306.55 0.03  0.52  3.02 625.99 6.19 138.73 2.8  0.82  0.31  0.03  0.04 0.06  0.22
S.D. 418 038 011 49.57  0.01  0.28  0.99 106.97 2.46  24.72 2,46  0.49  0.15 0.2 0.0  0.02  0.08
Max  3.17¢  1.92°  0.82° 403.34% 011> 1.75%  6.12% 1126.01" 18.23 252.13% 10.50°  2.32¢  0.54*  0.05%  0.01°0 0.09°" 0.29%¢
6 % R Min 1208 0.89% 0.63° 227.31" 0.08° 1.55% 2.76% 931.35¢ 14.57" 209.96°! 7.52° 1.11™ 0.46"  0.03¢ 0.01¢" 0.07%¢ 0.22¢¢
(n=13) Mean 2,47 128 0.67 297.93 0.09 .54 420 952.04 15.57 218.54 872  1.65  0.48  0.04 0.0  0.08  0.24
S.D. 0.8 043 0.17 8637 0.02  0.37 L4 25128 3.98 58.64 2,06 0.47 0.10  0.01  0.00 0.02  0.05
Max 2,859 0.79%  0.91% 490.18" 0.09° 1.54%  6.02" 1264.51* 18.71* 219.70° 13.10* 2.84° 0.08" 0.05" 0.06" 0.08*" 0.45°
RS Min  1.36%  0.260  0.76° 435.80" 0.05% 0.68%  2.50 1100.07" 13.77¢ 185.72% 10.28" 1.198" 0.04% 0.02°C 0.03°" 0.05% .33
(n=12) Mean  2.14  0.54  0.81 449.31 0.07 113 423 114535 16.06 197.08 11.52 2.05  0.06  0.03  0.04  0.07  0.39
S.D. 044 013 0.04 1415 0.0 023 099 4328 1.2 9.12 0.8  0.55 0.0  0.01 0.0l 0.0l 0.05
Max  4.67" 224" 0.42% 420.54° 0.13"  1.99*  8.81* 1079.30° 11.13% 289.18* 5.907 4.62*  0.56*  0.06*  0.05> 0.06° 0.31°"°
BT Min  2.45¢  0.47"  0.07" 255.36% 0.08° 1.07° 5.73" 692.81" 2.80¢ 198.11°% 0.71% 1.27%  0.13° 0.02°* 0.02% 0.03°" 0.10%
(n=15) Mean  3.96  1.35  0.24 331.69 0.10  1.57  7.80 845.07 7.56 225.82 2,96  3.46  0.35  0.04  0.04  0.04  0.23
S.D. 0.62 047  0.10 4659 0.02  0.27 095 11120 2.10 22.64 1.55  0.94  0.12  0.01 0.0 0.0l 0.06

U :Max Min Mean 8. D. JMI3 7R ROk e/ ME P9 [ RRIXTBRME R 2% R RNG b (a ~ ) R TEHLC R BRI B/ MEZ AT B2 5 (P <0.05) 5" - "FoR T, B MEIRERIIE 3 K.
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Fig. 1 Scatter plots based on PLS-DA model of
pomelo from different varieties
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Fig.2 The loading plot of element of pomelo based

PLS-DA model
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Fig.3 The correlation and its cluster result of

the elements of pomelo

3 4
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The comparison analysis of different varieties pomelo based on inorganic elements
combined with partial least squares discrimination and cluster analysis
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WANG Min®, TIAN Yuan®, LIU Yuan’
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1 ( Chongqging Academy of Chinese Materia Medica, Chongqing Key Laboratory of Chinese medicine & Health Science,
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ABSTRACT This study investigated the application of partial least-squares discriminant analysis ( PLS-DA) and
clustering analysis (CA) techniques associated with inorganic element concentrations for evaluation of different varie-
ties of pomelo ( Citrus grandis 1.. Osbeck). The contents of 17 inorganic elements of 67 pomelo samples from 5 differ-
ent varieties ( Shatianyu, Yuhuanyou, Cuixiangtianyou, Guanximiyou and Liangpingyou) were determined by induc-
tively coupled plasma-atomic emission spectrometry (ICP-AES). The results showed that Cd, Pb, As and Hg were
not detected in all pomelo pulp samples and pomelo pulp was rich in Ca, K, Fe, Mg and Mn. PLS-DA could distin-
guish 5 different varieties and its cumulative variance contribution rate of three-factor ( F1-F3) was 99.065% , revea-
ling that F2 was related to B and V, F3 related to Mg and Mn, and F1 related to all others. 17 elements were clus-
tered to 4 classes by correlation analysis and CA, indicating internal relations of inorganic elements in pomelo fruits.
The elements coupling chemometrics could be successfully used to identify and distinguish these 5 kinds of pomelo in
China. This study provides a basis for the comparison of variety characteristics, germplasm resources investigation and
comprehensive utilization of pomelo.

Key words Pomelo ( Citrus grandis 1.. Osbeck); varieties; element; partial least-squares discriminant analysis

(PLS-DA) ; correlation; clustering analysis (CA)
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