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Determination of 26 Trace Elements in Different Parts of Potato by ICP-MS
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Abstract [ Objective] A pressure digestion tank-inductively coupled plasma mass spectrometry method was established to determine 26 trace
elements of Li,Ti,V,Cr,Mn,Co,Cu,Zn,As,Rb,Sr,Mo,Sn,Sb,Ba,Y,La,Ce,Pr,Sm,Gd, Th, Dy, Er, Yb, Pb. [ Method ] The samples of dif-
ferent parts of the potato (tuber, stem and leaf) were digested by nitric acid-hydrofluoric acid electrothermal plate. The contents of 26 trace
elements were determined by ICP-MS with "*Re and '®Rh as internal standard elements. [ Result] The linear equation correlation coefficients
of 26 trace elements were all greater than 0. 999 7, the detection limits were 0. 02—1. 20 wg/L, and the recoveries were 80% —120%. The
method was verified by using the national standard substance spinach GBW10015 and apple GBW10019 samples, and the measured values of
the elements were all within the standard value range. [ Conclusion ] The linear correlation, detection limit, adding standard recovery and accu-
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racy of the method meet the requirements of actual sample determination, and can be used as a fast and accurate detection method for simulta-

neous determination of multi-element of large-scale potato samples.
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Table 1 Mass concentration of standard solution of each element ng/L
SEE MR R 1 e 2 e 3 e 4 RS W6 W7 WS  WE9
S Concen- Concen- Concen- Concen- Concen- Concen- Concen- Concen-  Concen-
Element name . . . R . . . . .
tration 1 tration 2 tration 3 tration 4 tration 5 tration 6 tration 7 tration 8  tration 9
Mo .Sn ,Sh 0 0.04 0.40 4.00 8.00 16. 00 24.00 32.00 40.00
Cu,Rb.Y La .Ce .Sm Pr .Gd.Tb Dy Er Yb 0 0.4 4.0 40.0 80.0 160. 0 240.0 320.0 400
Li Ti.V.Cr Mn,Co.Zn As Sr.Ba .Pb 0 1 10 100 200 400 600 800 1 000

1.2.3 (YA ARG, DE Ay aEAT AR 0, LA B e fd:
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Table 2 ICP-MS instrument operating parameters

P itH TAEFAT

No. Ttems Operating conditions
1 RF P 1550 W

2 RF DL 1.80 V

3 SRR B 10. 0 mm

4 B 1.00 L/min

5 RS T ] 30 s

6 feri 75 =X F 3l

7 Lk 0.10 1/s

8 SERE 2%

9 RUSIPS MR

10 M RS A 0.00 I./min

11 T i 1) 40 s

12 FE UL 3

2 HBRE55H
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Table 3 Pre-processing optimization results

1M fi# 751 Digestion method

Li//mg/kg  Ti//mg/kg V //mg/kg Cr//mg/kg Mn//mg/kg Co//mg/kg Ni//mg/kg Cu//mg/kg Zn//mg/kg

1 1.17 6 0.41 0.6 35 0.17 0.27 7.8 31.4

2 1.28 27 0.72 1.2 38 0.19 0.81 8.6 33.9

3 1.26 27 0. 68 0.5 39 0.16 0.52 8.8 33.1
GBW1005( GSB-6 #3%) brifE it 1.46x0.23 28 0.87+£0.23  1.4+0.2 41+3 0.22+0.03 0.92+0.12 8.9+0.4 35.3x1.5
GBW1005 ( GSB-6 spinach)

standard content

THf# 7745 Digestion method As//mg/kg Rb//mg/kg Sr//mg/kg  Y//mg/kg Mo//mg/kg Sb//mg/kg Ba//mg/kg La//mg/kg Ce//mg/kg
1 0.2 22 76 0.1 0.48 0.041 5.8 0.23 0.45

2 0.22 31 85 0.16 0.48 0.042 8.4 0.31 0.64

3 0.15 29 79 0.16 0.33 0.053 8.1 0.34 0.71
GBW1005( GSB-6 #3%) bl it 0.230.03 30+2 87+5 0.20£0.04  0.47+0.04 0.043+0.014 9.0+0.8  0.35x0.04 0.66=0. 05

GBW1005 (GSB=6 spinach)
standard content

EN(WIRES

Digestion method

FFEPRIENE
HITCEE AL
Number of
elements that
meet the

Pr//ug/kg Sm//pg/kg Gd//pg/kg Th//ng/kg Dy//ng/kg Er//pg/kg Yb//ug/kg Pb//mg/kg

standard value

1 50 38 29 1.9 24 10 4 6.3 3
2 76 56 47 6.6 35 19 16 11.3 25
3 73 55 42 5.9 30 12 10 9.6 12
GBW1005( GSB-6 3% ) i & 75+5 56+5 54+7 7.2+0.7 41+8 1743 19+4 11.1+0.9 —
GBW1005 ( GSB-6 spinach)
standard content
x4 FENEERKGTHR
Table 4 Linearity and detection limits of the method
e I AR RHE | K TP R Kol
e- Regression equation orrelation etection limits || Ele- Regression equation Cone.la'tmn Detection limits
ment coefficient png/L ment coefficient pg/L
Li y=1.002 1x—1.604 0 0.999 8 1.20 Sn y=0.992 5x+0.209 8 0.999 7 0.32
Ti y=1.001 8x-1.312 0 0.999 9 1.04 Sh y=0.999 4x+0.015 2 0.999 8 0.02
\ =1. 000 3x-0.256 7 0.999 9 0.22 Ba y=0.999 1x+0.595 2 0.999 8 0.10
Cr y=1.001 5x—1.060 2 0.999 9 0.28 Ce y=1.001 6x-0.470 0 0.999 9 0.12
Mn y=0.999 1x+0.517 0 0.999 7 0.19 La y=1.001 3x-0.387 2 0.999 9 0.11
Co =1.002 3x-1.668 3 0.999 9 0.18 Pr y=1.001 4x-0.423 0 0.999 9 0.11
Cu y=1.001 0x-0.302 2 0.999 8 0.09 Sm y=0.997 4x+0. 697 4 0.999 7 0.10
Zn y=1.005 3x-3.844 7 0.999 9 0.40 Gd y=1. 000 9x-0.260 7 1.000 0 0.11
As y=1.000 9x-0. 665 5 0.999 9 0.42 Th y=1.001 0x—0.293 7 0.999 9 0.11
Rb y=1.001 8x-0.520 5 0.999 9 0.25 Dy y=1.000 1x-0.042 9 0.999 9 0.09
Sr y=1.001 3x-0.968 7 0.999 9 0.11 Er y=1.001 5x-0.443 3 0.999 9 0.09
Y y=1.000 8x-0.242 6 0.999 9 0.09 Yb y=1.001 4x-0.404 2 0.999 9 0.09
Mo y =0.998 5x+0. 040 6 0.999 8 0.19 Pb y=1.001 8x-1.3256 0.999 9 0.35
x5 EMAEDEE
Table 5 Stem and leaf method recovery rate
TR A JEAH pIEA M S e AEAE kst MEE IEVES
Ele-  Background value Adding standard Measured value Recovery Ele,n\lenl Background value Adding standard Measured value Recovery
ment we/L we/L we/L rate//% png/L ng/L ng/L rate//%
Li 2.04 10 10. 18 85 Sn 9.14 100 94.07 86
Ti 369. 64 400 720. 55 94 Sh 0.06 1 0.92 87
\Y 7.53 10 17.27 99 Ba 197.94 400 563. 16 94
Cr 6.73 10 16.22 97 La 3.48 5 7.75 91
Mn 133.58 400 522.68 98 Ce 7.16 10 15.33 89
Co 1.87 5 6.30 92 Pr 0. 66 1 1.56 94
Cu 24.81 50 81.65 109 Sm 0.37 1 1.29 94
Zn 86.24 100 191.02 103 Gd 0.27 1 1.16 91
As 0.56 1 1.83 118 Th 0 1 0.85 85
Rb 17.85 50 62.47 92 Dy 0.19 1 1.09 91
Sr 359. 14 400 733.29 97 Er 0.07 1 0.98 92
Y 1.50 5 6.16 95 Yb 0.05 1 0.94 89
Mo 0.15 5 4.31 84 Pb 2.19 5 6.47 90
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Table 6 Tuber method precision and recovery
TR AR WBR Wl BWoR | KK mwe Wl ok
Ele-  Background value Adding standard Measured value Recovery Elf(;r;lem Background value Adding standard Measured value Recovery
ment ne/L ne/L ne/L rate//% /L pg/L neg/L rate//%
Li 0.00 1 0.95 95 Mo 0.01 1 1.17 115
Ti 5.14 10 20. 87 138 Sh 0.00 1 0.62 62
\% 0.15 1 1.18 103 Ba 4.34 10 15.42 108
Cr 0.24 1 1.37 111 La 0.13 1 1.04 92
Mn 8.95 10 19.70 104 Ce 0.30 1 1.15 88
Co 0.10 1 0.10 98 Pr 0.10 1 0.98 89
Cu 5.71 10 5.71 100 Sm 0.02 1 0.97 95
Zn 10.24 10 10.24 99 Gd 0.00 1 0.96 96
As 0.04 1 0.04 105 Th 0.00 1 0.97 97
Rb 7.10 10 7.10 104 Dy 0.00 1 0.97 97
Sr 6.84 10 6.84 103 Er 0.00 1 0.97 97
Y 0.02 1 1.04 102 Yb 0.00 1 0.97 97

2.4 FEAVETE  PEPEEZAREY) BT GBW1001S 3
R GBW10019 #f iy, R A 471050 3 173, 42 BRE R A i b 3
JrFARE S MERE R ThA TR A S i B LR T, BRiESR
i Mo JEAR I H {E 2 0. 39 pg/L, WK T FR E(E (0. 47+
0.04) pg/L KISk, HARI0 2 5t B e b e (B il 2 P, R )
7 B R, 19 R IR0 5 K
xRT FEEBE
Table 7 Method accuracy

WSAREE  VESONE(E SRR SERIE

JTTE Spinach Spinach Apple Apple
Element standard measured standard measured

value value value value
Li//mg/kg 1.46+0.23 1.23 0. 115+0. 009 0.114
Ti//mg/kg 28 28 — —
V//mg/ kg 0.87+0.23 0.71 0.028 0.028
Cr//mg/kg 1.4+0.2 1.2 0. 30+0. 06 0.28
Mn//mg/ kg 413 39.2 2.7+0.2 2.6
Co//mg/kg 0.22+0. 03 0.19 0. 026+0. 006 0.025
Cu//mg/kg 8.9+0.4 8.6 2.5+0.2 2.6
7n//mg/kg 35.3+1.5 34.5 2.1+0.4 1.9
As//mg/kg 0.23+0. 03 0.22 0.020+0. 004 0.017
Rb//mg/kg 30+2 29 5.0+0.6 4.4
Sr//mg/ kg 87+5 85 6.9+0.5 7.1
Y //mg/kg 0.20+0. 04 0.20 0. 008+0. 002 0. 006
Mo//mg/ kg 0.47+0. 04 0.39 0.08+0. 02 0.06
Sb//mg/ kg 0.043+0.014 0.035 0. 006 0. 005
Ba//mg/kg 9.0+0.8 8.8 2.5+0.3 2.5
La//mg/kg 0.35+0. 04 0.31 0.014+0. 004 0.017
Ce//mg/kg 0. 66+0. 05 0. 64 0.025+0. 005 0.03
Pr//ug/kg 755 74 1.8+0.3 1.6
Sm// g/ kg 565 56 1.5+0.5 1.8
Gd//ng/kg 547 53 0.95+0. 11 0.09
Th// g/ kg 7.2+0.7 6.3 — —
Dy//ug/ kg 418 41 1.1 1.0
Er//ug/ kg 17+3 17 0. 65 0. 66
Yb//ng/ kg 19+4 15 0. 66 0.65
Pb//mg/kg 11.1+0.9 10.2 0.084+0. 032 0. 101
3 it

TR TT R 135 1 LD, e R ) 4l BE LA vy, P
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& BRAEE Aeration tower ~ JRESE Anaerobic pool
100
=
= 80
-
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Fig. 6 Contribution rate of pollutants in each unit of combined

process
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