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Determination and principal component analysis of mineral elements based

on ICP-OES in Nitraria roborowskii fruits from different regions
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Abstract  The content of elements in fifteen different regions of Nitraria roborowskii samples were determined by inductively cou—
pled plasma-atomic emission spectrometry( [CP-OES)  and its elemental characteristics were analyzed by principal component analysis.
The results indicated that 18 mineral elements were detected in N. roborowskii of which V cannot be detected. In addition contents of
Na K and Ca showed high concentration. Ti showed maximum content variance while K is minimum. Four principal components were
gained from the original data. The cumulative variance contribution rate is 81. 542% and the variance contribution of the first principal
component was 44. 997%  indicating that Cr Fe P and Ca were the characteristic elements of N. roborowskii. Thus the established
method was simple precise and can be used for determination of mineral elements in N. roborowskit Kom. fruits. The elemental distri—
bution characteristics among N. roborowskii fruits are related to geographical origins which were clearly revealed by PCA. All the results
will provide good basis for comprehensive utilization of N. roborowskii.
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ICP-OES

Nitraria roborowskii Kom. Zy— N. roborowskii .
gophyllaceae Nitraria L. :
1
3 Table 1  The sampling information of Nitraria roborowskit fruits
. in Alxa
~ ~ No. /m
4 . Pl E104°16721.79" N41°03'58.82" 1 083
7.8 P2 E104°43°11. 24" N40°24°32.74" 1367
A ° P3 E105°43745. 10" N40°09°17. 83" 1079
P4 E104°53714. 58" N40°05759. 03" 1 367
P5 E105°31742. 34" N39°31°19. 62" 1072
940 P6 E105°39°10. 63" N39°10709. 11" 1 296
A p7 E105°43749. 06" N39°52702. 55" 1017
P8 E102°33740. 41" N39°34°12. 54" 1 306
. ICP-OES P9 E103°45731. 61" N39°57°40.05" 1 498
P10 E100°33°18. 93" N39°45-34. 13" 1331
X ’ a3 P11 E101°5743.41" N39°19748. 57" 1568
° P12 E103°58°12. 42" N40°07709. 52" 1 434
P13 E103°06748. 75" N39°39°19. 33" 1239
( Cu) P14 E101°0123. 64" N41°26°55. 13" 994
" s P15 E100°04747. 99" N40°1633. 70" 1151
( Mn) (Zn) 5 o
2
(Ca) (Fe) (Zn) 3 o
2.1 1.5
(1CP- &
8 mL HNO
OES) o 3
ICP-OES °
50 mL
2.2 2
1.1 : Optima 7000DV
( Perkin Elmer ); °
MARS6 ( CEM ) ; VB20 °
( LabTech ) UPT
2
( ) ; P1.203
( ) Table 2 Analysis of wavelength of tested elements
. /nm /nm
19 Al 396. 152 Co 238.892
’ T Cu 327.395 Fe 238.204
100 mg = L™( Ca 396. 847 B 249.772
) ° Na 589. 592 Mg 279. 553
1.2 2014 7 -~8 Sr 407.771 K 766. 491
15 1. Cr 357.868 Zn 213.857
Ti 336. 122 A% 292. 401
P 213.618 Li 670. 783
-20C o Mo 202. 032 Ni 216. 555
Mn 257. 610 - -
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2.3 SPSS 18.0 3
. ( RSD)
3 o
3.1 N RSD 0.02% ~3.6% ICP-
11 3 OES 0
3.2 ICP-OES
3, 19
0.200 0 mg * kg~' 18 V 4, 18
o ( Na) >
(K) > (Ca) > (Mg) > (P) > (Fe) >
319 (Al) > (B) > (Sr) > (Zn) > (Mn) >
Table 3 The detection limit of 19 elements mg * kg™’ (Cr) > (Ti) > (Cu) > (Ni) > (Co) >
(Mo) > (Li)o Na K
Al 0.006 3 Co 0.008 5 4910.22 4008. 87 mg * kg ';
Cu 0.003 8 Fe 00050 Mo Li 0.21 0.08 mg * kg™'. 15
C 0.008 4 B 0.007 2 . . .
‘ Ti Al Ni Li
Na 0.021 4 Mg 0.005 3
(CV>1) 2.06 1.31 1.13 1.11 Na K
Sr 0.000 2 K 0.040 7
Cr 0.006 0 Zn 0.005 7 0.28 0.18.
Ti 0.008 8 v 0.003 7
1445
p 0.153 4 Li 0.000 5 °
Mo 0.0195 Ni 0.0197
Mn 0.000 8 - - o
4
Table 4 The contents of mineral elements in different samples from different geographical origins mg * kg ™'
No. Al Co Cr Cu Fe K Li Mg Mn Mo Na Ni P Sr Ti Zn B Ca
P1 13.03 0.21 0.73 0.35 24.202909.48 0.23 265.97 0.41 0.21 4596.58 - 198.41 1.59 0.09 1.52 9.67 586.57
P2 12.17 0.28 0.70 1.06 26.86 4 674.69 0.08 370.35 1.58 - 8304.22 0.36 390.77 2.52 0.02 3.72 7.00 646.76
P3 0.94 0.22 0.53 1.15 16.07 4364.07 0.00 309.62 2.86 - 5815.75 0.26 238.32 7.48 - 1.45 5.18 660.77
P4 13.87 0.21 0.45 0.30 29.02 4939.31 0.04 420.89 1.16 - 5360.80 0.27 286.67 3.65 0.24 1.29 1.24 689.82
P5 12.46 0.35 0.47 0.45 26.214773.92 - 174.81 1.28 - 4644.52 0.33 220.12 0.49 - 0.89 1.73 329.89
P6 4.47 0.23 0.46 - 12.884662.18 - 259.14 0.62 - 5888.60 0.09 121.65 2.38 - . 2.47 410.78
P7 9.56 0.23 0.51 - 21.033273.74 - 277.04 0.96 - 3781.10 0.01 194.31 2.72 - 0.40 1.62 536.60
P8 5.79 0.20 0.63 0.51 18.66 3780.95 - 151.14 0.38 - 3712.55 0.15 176.42 1.25 - 0.95 4.41 448.71
P9 14.66 0.15 0.64 - 25.813200.29 - 277.45 0.66 - 5874.13 0.11 238.91 1.68 0.17 0.84 1.17 508.80
P10 - 0.32 0.41 - 7.63 2736.47 - 294.13 0.37 - 4631.59 0.17 178.36 1.47 - 0.95 3.20 325.64
P11 1.75 0.27 0.46 - 12,11 3727.25 - 297.78 0.37 - 5227.29 0.08 178.13 2.52 - 0.97 2.03 755.14
P12 13.66 0.21 0.76 0.57 32.23 4 602.24 0.04 350.10 0.64 - 3950.33 0.42 211.07 1.54 0.06 1.06 10.29 690.20
P13 6.23 0.19 0.65 0.30 20.754334.83 - 205.69 0.75 - 3553.94 0.13 176.33 2.70 - 1.62 8.15 504.91
P14 74.59 0.16 2.47 0.15116.28 4259.22 - 388.14 2.99 - 4833.91 1.21 404.58 3.24 3.17 0.95 12.74 906. 65
P15 9.76 0.44 0.61 - 26.63389%4.45 - 177.51 1.44 — 3478.00 0.10 240.69 1.41 0.16 2.56 0.96 587.49
CV 1.31 0.31 0.72 0.64 0.92 0.18 1.11  0.29 0.76 - 0.26 1.13 0.34 0.66 2.06 0.62 0.81 0.28
Cu Cr
( » e Cu o 5
20 mg * kg~' Cr 3mg kg K Na Ca Mg P 10 Co Cr
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Fe B Zn Mn Cu Sr Ni Moo B Mg Mn Zn 6
Cu 5 7 Table 6 The value of the coefficients of principal components
K Na Ca Mg P 1 2 3 4
. . Co -0.418 0. 160 0.784 0.073
Cr 0. 824 —-0.506 0.121 0. 025
Fe 0. 840 -0.439 0.214 0. 044
Fe Mg K 0.371 0.425 0.332 -0.154
7n Mg 0. 706 0.337 -0.324 0.298
Mn 0.779 0.209 0.363 -0.366
" Na 0. 342 0.701 -0.095 0.491
° P 0.835 0.113 0.306 0.318
Sr 0. 485 0. 542 -0.263 -0.589
B 0. 646 —-0. 462 -0.207 0. 001
’ Ca 0.825  -0.005 -0.109 ~0.053
3.3 15 11
5o 5
4 3 3 (P2 ~P4)
P3 P4 P2
81.542% 1 2
44.997% 1 15 .
15 3 o
5 . ‘
Table 5 The eigenvalues the variance contribution and the ac— 25
cumulated variance contribution ‘ :
1% 1% ) 6
1 4. 950 44.997 44.997 &l s ....................... it st s
2 1.824 16. 582 61.579 ot | el P
3 1.249 11.355 72.934 fod L el
4 0. 947 8. 608 81.542 2 i .
= | 0 2 i § § 74
PC1
1 Cr Fe P Ca
1 15
1 Cr Fe P Ca Fig. 1 PCA score plot of samples from 15 different regions
Cr Fe P Ca
6 o 4
4CP-OES
Pl X PG X PCs 0.200 mg + ke~' RSD  0.02% ~3.6%
1 o
15
- 15 Cr Fe
3 I P Ca 15
P14 1 2
6 ( P8 ~P13) | 4
(P1 P5~P7) 1
(P15) P1 P5~P13 14
2 Y 1 : M
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