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Analysis of Multiple Mineral Elements in Rice from Different Origins by ICP-

MS

LI Wenbing', ZHANG Qi*, ZHANG Zhendu®’, MU Jinming'*, SONG Zhifeng’*

(1. College of Agronomy, Jilin Agricultural University, Changchun 130118; 2. Institute of Agricultural Quality Stan-
dard and Testing Technology, Jilin Academy of Agricultural Sciences, Changchun 130033, China)

Abstract: Setting up a measurement procedure based on electro thermal wet digestion and ICP-MS (Inductively
Coupled Plasma Mass Spectrometry) to determine 14 mineral elements of rice. Verified by methodology, the accura-
cy and precision of our method are up to national standards. The linear relationship for 14 mineral elements which
concentrations are limit of quantitation to 10 000 pg/L are good, and the detection limits are 0.002~1 mg/kg, high
sensitivity. Making 64 rice samples from those rice which collected from 18 species of rice in 6 areas in Jilin city, Ji-
lin province, then determined 14 mineral elements of those rice samples by established method, the mineral element
contents and differences of polished rice and brown rice from different origins were compared. Analysis showed that
the contents of K, Ca, Mg, Mn which are essential for human health in the brown rice are higher than those in the
polished rice. The contents of Al, Na, Cu, Zn, Se, Fe in the brown rice are little higher than polished rice. There
were no significant differences between the brown rice and the polished rice in the contents of As, Cr, Cd, Pb which
are heavy mental elements. There was a little difference between the brown rice and the polished rice from different
origins in the contents of K, Ca, Mg, Al, Se, Cd. There was a little difference between the brown rice from different
origins in the contents of Zn, Pb, Fe. There was a little difference between the polished rice from different origins in
the contents of Mn, As, the differences between the two elements in brown rice are great. There was a great signifi-
cant difference between the brown rice and the polished rice from different origins in the contents of Na, Cu, Cr.
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PR BRI 5 5 AR AE 0.500 0 g T 5 7k 30 3 014
FRAE R A 10 mL SR , N 55 , # Bt % T R
BT POE O THRE R 110°C, PR EF L h, 4k
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1.2.3 ICP—-MS R # %k &

1657 P 3 3 13 6T TCP-MS 17 I Ak , 7
AT, 85 85 RF R AR AR &S
B, Al 2 A A 7] o A B0 2 R R A B e
RO AR ICP-MS % S HO EWHI S WE 1, ffi
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X5, B E TR B A R R 2 s .
AR S5 J7 UL A2 14 FP T 3R 19 i 2 AE bR v
P, Ui BH 5 75 v A 1T 5 5 6 RS- AT I 5E KK AR vE S

R2 FAHEMEREMBEHEEZR

- W7 25 4 (merkg ) PRUESEE RSD(n=6)
1 2 3 4 5 6 - BI{E (mg/kg) (%)
K 1 402.36 1356.53 1389.63 1.396.96 1 420.36 1376.75 1.390.43 1 38070 1.58
Na 23.56 26.25 25.36 26.32 25.36 24.26 25.19 25+8 434
Ca 110.63 109.36 106.36 119.53 114.36 116.85 112.85 110+10 438
Mg 396.89 409.32 406.36 431.74 410.76 420.36 412.57 410+60 2.92
Fe 8.33 7.96 8.46 8.37 8.54 8.02 8.28 7.6+1.9 2.87
Zn 22.66 23.66 24.66 2437 2433 23.57 23.87 2322 3.07
Mn 17.37 16.37 16.33 16.26 16.23 17.35 16.65 17+1 3.33
Cu 4.56 4.87 5.12 5.13 4.79 5.02 491 4.9+0.3 4.48
Al 365.36 359.65 386.36 396.48 385.46 410.23 383.92 390+40 4.93
Se 0.059 6 0.062 4 0.065 3 0.060 2 0.065 3 0.061 2 0.0624  0.06120.015 3.98
As 0.103 0.098 9 0.102 0.098 7 0.110 0.103 0.103  0.102+0.008 3.89
Pb 0.079 6 0.082 6 0.086 6 0.084 5 0.086 5 0.085 7 0.084 3 0.08+0.03 3.25
Cd 0.088 5 0.089 6 0.086 6 0.095 6 0.088 3 0.093 7 0.090 4  0.087+0.005 3.86
Cr 0.089 6 0.088 7 0.090 3 0.090 5 0.089 9 0.089 9 0.089 8 0.09 0.70

JETHR 14 F o0 2 R AR X A oE O 22 (RSD) ¥/ T 5%,
54 GBIT 27404-2008( 5% 1 2= Jox g ¥4 il B 2 i
PHAVAS I YR SR 8 BH 7 vk ARG 2
2.2 ZMESEE K HR

Be il DA A o0 2R PR o s, e m R B
10 000 pg/L 1) 14 FPOT R IR A AR E I, H2 10 1.2.3

AR S5 D 2, 25 5 5 1 i Ze MY L, Gn 3R 3
N FICERMAMXRZEII KT 0999, B £ 0 R
TEE B PR 2 10 000pg/L MR EJL B N LR R
I 5 BRAS IR S A6, 35 B 1.2.2 A9 5 147 1l 4% 20
i 25 [ B AL E |, #5 BE GB/T 27404-2008 € 5%
65 I 45 L B B ARG I ) Y B A T

R3 BERNREKMTEEANBEXRBMAERER

TR A AENF (mg/L) AR AR (r) A BRIE T AR 2R LS T (me/L) Jr A IR
K 2~10 000 0.999 5 2~10 000 0.5
Na 2~10 000 0.999 9 2~5 000 0.5
Ca 2~10 000 0.999 9 2~1 000 0.5
Mg 2~10 000 0.999 8 2~10 000 0.5
Fe 2~10 000 0.999 6 2~1 000 0.5
Al 0.5~10 000 0.999 9 0.5~1 000 0.2
Mn 0.2~10 000 0.999 4 0.2~1 000 0.05
Cu 0.1~10 000 0.999 7 0.1~100 0.02
Zn 1~10 000 0.999 7 1~1 000 0.2
Se 0.02~10 000 0.999 9 0.02~10 0.005
As 0.02~10 000 0.999 9 0.02~10 0.005
Pb 0.1~10 000 0.999 9 0.1~10 0.01
Cd 0.01~10 000 1.000 0 0.01~10 0.002
Cr 0.1~10 000 0.999 9 0.1~100 0.02
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Pb.Mn . Na.Se .Zn %5 4 FH YLK &, 50K
) A P IE MR RBG A R R4,

gL, X AR R C K H K. Ca Mg Fl Mn
FARITRAR KT EU R & TRk, L
J& Mg K Mn =R 02 & 5 T (E 22 F 3R B oK
AR RS R R R S 4 R 3 A%, Al Na, Cu
FERE K 5 H 0 = TR OK (025 R B3, Zn  Se il
Fe TG 2 16 Rl K FUORS K b 45 8 25 5 R B 3 5 %k A
HFEIE 4 JEICE As . Cr. Cd Fl Pb 10K K FUKS K
TR T EERARE,

R4 BREXRPURMTYTERSERITHN

ey} (mg/kg) (mg/kg) (%) Byt (mg/kg) (mgrkg) (%)
PN 230.28 ~ 492.91 376.32 18.43 Kok 0.88 ~ 20.23 11.23 97.08
: &k 1308.12 ~1781.97 1529.15 7.05 “ PN 9.68 ~ 18.21 13.43 14.17
iTP/S 12.64 ~ 39.50 19.67 33.69 iiiES 3.67 ~ 127 8.28 26.73
N K 16.45 ~ 39.34 25.98 21.29 " GiE/N 11.87 ~ 41.21 25.98 31.68
Hhiok 7.19 ~ 15.94 11.24 19.64 ] ok 0.007 ~ 0.287 0.053 114.19
. i K 20.16 ~ 35.95 25.07 13.46 > LR N 0.013 ~ 0.352 0.062 126.63
iTP/S 35.71 ~ 283.62 92.55 76.21 iiPS 0.051 ~ 0.246 0.11 38.52
e PN 256.79 ~ 617.64 45222 16.24 A oK 0.066 ~ 0.338 0.9 41.31
ITP/S 0.96 ~ 3.20 1.73 36.17 P/ S 0.015 ~ 0.096 0.046 47.09
A iEN 2.05 ~ 8.63 3.70 38.61 " iE N 0.018 ~ 0.068 0.028 37.15
LIRS 0.61 ~ 1.65 1.17 21.33 ik 0003 ~0.1354 0.017 146.76
o fit: K 0.97 ~2.11 1.48 20.36 o Rk 0.002 6 ~ 0.208 0.020 190.02
K 2.15 ~ -23.04 8.18 75.67 . HEoK 0.33~0.73 0.48 18.57
e e N 4.84 ~9.51 5.96 17.09 o K 0.47 ~ 0.95 0.62 16.64
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