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Determination Contents of Twenty Elementsin Different Cultivars of Naked Barley by ICP-AES
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Abstract The contents of 20 elementsin 15 cultivars of naked barley, including calcium, potassium, magnesium, natrium,
phosphorus, sulfur, barium, copper, ferrum, lithium, manganece, molybdenum, nickel, strontium, titanium, zinc, aluminum,
arsenic, chromium and lead were determined by ICP-AES to conduct a cluster analysis. No significant mutual interference was
found among the tested elements. The recovery of the method varied from 95.4% to 101.2%, with aRSD of 1.2% t0 5.3% (n =
7) and meanwhile the method showed high accuracy and precision. The 15 naked barley cultivarswere all rich in minerals but
with asignificant difference, and the mgjor onesareK, P, Mg, Ca, Na, S, Fe, Zn, Mn, Al and Cu. In terms of the contents of the
20 elements, these naked barley cultivars were clustered into three groups: green, red and white. Green and red naked barleys
resembled each other highly, and white naked barley presented differencesin quality. Cluster analysis further showed that trace
elementsin naked barley were considerably related to cultivars rather than geographic origins.
Key words naked barley inductively coupled plasma-atomic emission spectrometry (ICP-AES) elements cluster
analysis
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Table 1 Detection wavelengths and limits for 20 elements

Al As Ba Ca o Cu Fe K Li Mg Mn Mo Na Ni P Pb S S Ti n
Inm 3082 1937 4554 3179 2835 3247 2599 7664 6707 2795 2576 2020 5895 2316 2136 2203 1807 4077 3361 2138
fpgmL) 00150 0.0250 0.0120 0.0025 0.0072 0.0015 0.0012 0.0210 0.0060 0.0030 0.0210 0.0390 0.0055 0.0170 0.0046 0.0097 0.0170 0.0130 00084 0.0110

2 (n=17)
Table 2 Method precision and recovery (n=7) %
Al As Ba Ca Cr Cu Fe K Li Mg Mn Mo Na Ni P Pb S Sr Ti Zn

97.1 983 954 992 995 985 1006974 991 101.2 969 987 991 998 1001 954 973 985 994 99.7
RSD 29 41 32 17 52 37 29 18 4.6 2.1 3.9 5.3 2.8 2.4 1.2 4.9 1.7 5.1 43 15

3 (n=3)

Table 3 Mineral contents (mg/kg) in 15 cultivars of naked barley (n=3) mg/kg

Ca K Mg Na P S Ba Cu Fe Li Mn Mo Ni S T Zn Al As C Pb

1 887.78 767898 149411 94727 424318 157.35 1241 1165 1108 237 1732 121 070 0857 0244 6008 1384 000 8930 141
2 82871 749313 139613 68302 433618 9218 1884 995 7664 917 1775 074 082 0991 0114 6049 1103 074 588 035
3 887.06 723446 152447 69758 466335 9823 364 910 8071 841 2121 093 044 0811 0083 5286 3295 077 8443 059
4 69169 685798 144644 55768 450674 8982 327 1266 9182 612 1834 124 041 0569 0061 5119 4174 018 8203 102
5 74149 743701 151913 51852 487320 7056 082 887 6627 381 2187 093 027 0611 0052 5022 2921 071 6174 016
6 04664 737639 148988 91201 487089 10269 293 1103 10180 526 2012 035 046 0985 0052 8215 1096 000 9213 082
7 86588 751285 161915 54697 497802 5054 225 1098 14540 492 1906 065 043 0708 0065 6098 3475 000 5714 000
8 70851 772247 152185 54431 481060 8116 1098 925 15610 602 2429 043 048 0714 0037 6764 2656 0.75 5627 027
9 74307 713954 152885 50899 493562 3687 107 1008 8104 514 2205 048 053 0675 0038 5155 4027 075 5901 059
10 51359 699021 139525 50416 437770 6385 065 854 8538 305 1783 081 043 0275 0039 4837 2588 151 6006 016
1n 76885 738947 150717 77386 486659 12006 128 1430 8315 204 2114 042 032 0565 0065 6029 5025 024 6029 000
12 79561 742885 144234 63825 464942 4623 149 787 5647 732 1885 068 028 0586 0095 4281 2001 080 5919 089
13 68490 779685 147845 80686 432454 11612 420 897 9817 316 2332 106 060 0983 0045 8265 2687 000 8103 086
14 75554 720881 153765 65747 478571 11683 132 846 749 511 1962 117 035 0683 0044 5061 8955 142 5663 142

15 76374 779222 152461 64381 489164 16099 244 866 1737 949 2755 056 025 0572 0190 6295 2868 072 7585 015
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Fig.1 Cluster analysis of15 cultivars of naked barley based on mineral
contents

15

3
31 ICP-AES
20
ICP-AES
20
3 Ca K Mg Na P
S Ba Cu Fe Li Mn Mo Ni
Sr Ti Zn Al As
Cr Pb
32 K Na Ca
(8] Mg
¢ Fe
[10] Zn
- Cu
Mn
[12]
[1] M]
,1977: 34-35.
[2] M]
,1991: 171-172.
[3l ) [J. , 2004, 21(3):
56-59.
[4] ) .o [J].
, 2004, 15(4): 43-46.
[5] . [a. , 2007,
27(7): 1433-1435.
[6] , , -
[a. , 2007, 27(12): 2588-2590.
[7] , , , .ICP-AES
[J. , 2007, 27(6): 1214-1217.
[8] . [a.
, 2000, 20(3): 373-375.
[9] )
[J. , 2002, 22(5): 847-849.
[10] , ..
[J. , 2009, 29(7): 1997-2000.
[11] , . Ca Mg Fe Cu Zn
Ca/lMg Cu/zZn [J. , 2002, 22(3):
478-479.
[12] ) ) , . ICP-AES [J.

, 2009, 29(5): 1409-1412.



