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Determination of 15 Elements in Yellow Grain and Millet by Inductively
Coupled Plasma Atomic Emission Spectrometry (ICP-AES)
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Abstract  An analytical method was proposed to simultaneously determine Na, Ca, Sn, Cu, Zn, Al, Mg,
Fe, P, Si, K, Ba, Se, Mo, and Mn, in Huang He and millet by inductively coupled plasma atomic
emission spectrometry (ICP-AES) and the spiked recovery experiments were conducted to each element.
The average recoveries of each element in Huang He and millet were in the range of 96. 67 % to 104. 00%,
and the RSDs were less than 5%. The method was used to simplely, rapidly and accurately determine the
elements in Huang He and millet. The results show that the contents of K, P, Mg are high in Huang He
and millet, but the content of Ca, Mg, Fe, Zn and Mn are higher in millet than in Huang He. Huang He
and millet both are rich in Na, Ca, Zn, and Fe. From trace elements perspective, millet has more elements
useful to human body than Huang He.
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Table 1 Microwave digestion conditions
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Table 2 Linear regression equations and detection

limits of the elements detected

I U B A g PR

% /nm (pgL™H
Mo 277.540 Y=9.625X10 $X+6.008X10 * 0.999 0 1. 68
Al 308.220 Y=2.025X10" "X+5.025X10"3 0.999 4 2.65
Se  203.980 Y=2.689X10" *X+4.462X10"2 0.999 1 3.51
Si 251.611 Y=1.952X10" 5X-2.142X10"! 0.999 2 3.35
Mn 293.306 Y=1.998X10" 6X-+1.780X103 0.999 2 0. 36
Cu 327.396 Y=3.902X10"6X+6.786X10"2 0.999 1 2.12
Sn 189.991 Y=3.721X10 *X+3.202X10"1 0.999 1 30.02
Ba 233.527 Y=3.215X10 0X-5.316X10 3 0.999 4 9.18
Fe 259.940 Y=3.245X10 5X-1.218X10 ! 0.999 9 0. 34
P 213.618 Y=7.799X10"°X+1.502X10"1 0.9996 98. 41
Zn 206.200 Y=1.687X10"°X+1.765X10"3 0.999 9 0.70
K  766.494 Y=2.260X10 0X+8.323X10" ' 0.999 3 11.97
Na 589.592 Y=1.466X10 6X-+5675X10"1 0.999 3 7.08
Mg 285.213 Y=4.652X10 SX+6.672X10 2 0.999 6 7.29
Ca 317.933 Y=8.661X10"0X-8.86X10 ! 0.999 7 2.43




64 Hh [ JE AL B Al 2

2013 &

2.2 mMiREY . EEELRE
SR TR IR 12 R I 4 SR Y E A R % RT R

R4 BERABEEMEIKE

Table 4 Accuracy and recovery tests for the determination

Sy BB T RIR (0 A0 A 15 B8 2 1 b of Huang He(n=5) /(pe-g’)
MEVEHC AL A AR PRI L TR B e A ORI AT WL PRI RS
o T PR P Mo 0.01 0.50  0.53 103.9 2.6
FrRUEDR 22 X /] —FE ST I E 5 k. A Tl AR Al 0. 34 0.50  0.86 102, 38 91
W) bR [l s 3 R AR X bR E R 22 5 B B R Se 0.00  0.50  0.52 104. 00 2.1
97. 18%’\’10355%1{] 0. 78%’\’32%,RSD i@lj\ﬂ: Si 78.10 50.0  126.50 98.75 2.1
. o L » Mn 10. 50 5.0 14.10 90. 97 2.6
5 %0 5 R BT A 3T A [ 0505 0 AH X6 s o i 22 71 Cu 6 60 S o 1146 98, 79 L3
BB 43 5] S 96. 67 % ~ 104.00% 1 0.86% ~2.9%, Sn 40.87  40.0  81.70 101. 03 2.9
RSD ¥J/NT 5% A7 459 035 3 Fil 4, Ba 13.72 50.0  81.96 97. 90 2.1
Fe 46.79 50.0  94.86 98. 00 1.4
x3I BATHEBEMBRKE P 446.30  300.0  745. 60 99. 90 2.6
Table 3  Accuracy and recovery tests for the Zn 13.68 20.0  32.56 96. 67 1.5
determination of millet(n=5) K 421. 10 500. 0 929.72 100. 94 0. 96
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Table 5 Content of element in Huang He and millet (n=5) /(mgekg™ ")
JLHE Cu Zn Fe Mn K Si Na P Ba Ca Al Sn Se Mo Mg
"R 10. 6 83.5 114.2 11 3332 17.6 661 12443 0.1 232 50. 3 7.9 — 0.01 1880
5“1 13.0 98.8 276.6 21 3362 36. 8 116 11861 0.4 749 111 6.6 — 0.02 1980
i Mn Ni.Pb.Zn.Ca 9 FocR[J]. & EICHL 5 Mk,
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