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Inductively Coupled Plasma Mass Spectrometry (ICP-MS) for

accurate quantification of multiple elements in a short period of time
LIU Yuging?

(1. Human phenome Institute, Fudan University, Shanghai 201203, China)

Abstract: Seventy elements in 50 puL of biological fluids were quantified simultaneously by
inductively coupled plasma mass spectrometry (ICP-MS) within 5 min. The results showed that
the method has good quantitative linearity (R2 > 0.998), sensitivity (LOD as low as 1.0 ng/L),
precision (CV < 15%), accuracy (|RE| < 20%, except for Hg), and recovery (80~120%), and is
suitable for a variety of biological fluids, including human serum, plasma, urine and goat serum.
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1.1, 3%

FH BRI A A B8 TR R % 4. (Agilent 7800) , 3% Agilent SPS 4 [ 3k FERS .
1.2 B5RIRIZ

iR (HNO3) M H A CNW A#]. 2K (NH40H) IHZEE Sigma A, FH
fiz (C3H8O, IPA) MY HFEE Honeywell AF. L %l (CL0H16N208, EDTA) 4 H
F[H Sigma A#. HifiE (C14H220(C2H40)N, Triton X-100) W EH#[E Merck A . %
B F/KH Milli-Q 1Q 7000 4hi/KAX (f#E[E Merck Aw]) 4. HICERAMERRIEHEEE
Inorganic Ventures /A . ICP-MS FrifE o2 WA WRIE H L E Agilent A .
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PR JE AR, IR eI A (10's), B5.0,(5000 rpm, 30 s)758] 50 uL bk, R 548
H 1% NH3-H20. 0.01% EDTA. 0.01% Triton X-100 £ 3 Ff ISTDs (45 ug/L)f 450 pL %k
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ICP-MS LA1ES4L.

£ 1ICP-MS TES%

ICP-MS parameters Setting
Analysis mode He collision mode
RF power (W) 1550

Nebulizer gas (L/min) 0.91
Dilution gas (L/min) 0.35
He {mL/min) 4.7
Nebulizer pump (rps) 0.18
Replicates 3
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3.1, LBER
1. RIFMERELMER2 >0.998). RHUH(LOD K 1.0 ng/L)

R 2 LMV, Mt R(LOD)

Eloment (anits)  Mass number  Linéas range

Li (gl 7 002531000
] 0.0160-10
1 .83 200
=) 0.0110-500
24 000035
Ea 0,5653-10
2 0046705
3 0017750
4 09630200
35 02777500
2 0.0053-100
. 1 00120 20
T (gL a7 020475
V g/l 51 0.0043-10
Cr {ug/L) 52 0,0260-10
B [g1) 55 0075710
Fe (/L) 5 042271500
o (/L 59 0.0053-10
gL 60 0,1700-1
gy 63 0.0313-200
Zn (gL 6 06663400
Ga (2L 7 0.0180-10
Ge (L 72 00008 &
s (gl 75 0.0110-10
Se fug/L] 78 0255310
Bripm /Ll ] 204801000
Hb (bl 85 0.4250 100
St (gL B8 01100-10
¥ s/l 59 0.0030-10
i) ) 001205
N (ug/L) ] 000135
Mo fg L} o5 0.0300-5
R (pgL) 101 a0arss
B (/L 103 0.0007-5
B /L) 105 0.0073-10
A gLy 107 0.0053-10
Cd (gl 14 0.0100-10
Sa (pa/l) 118 0.0303-5
s ipgr) 123 000035
Te (sl 125 000035
Fiperly 127 0.1430-200
s dug/L) 133 0.0003-10
Ba (L) 137 0.0450-10
La {pg/L} 135 0.0020-5
Ce (/L) 140 000135
Pripanl 141 000075
Nd (/L) 146 000035
S /L) 152 0.0003-5
En (gLl 153 0.0003-5
[ 157 noaras
Th gLl 159 000035
] 163 0.0003-5
Ho lug/L) 165 000085
Er (pg/1) 166 000035
T (/L) 168 000035
b (gL 172 000305
HE (/L) 178 000305
Ta (/L) 181 000075
g 162 002035
Re (ug/L) 185 0.0003-5
05 (gl 185 0.0003-5
i) 193 00aE s
Pt gL} 195 000075
A () 197 0.0027-5
He (ug/L) 202 001835
T tgeL) 205 a0ata-10
Ph (gL 208 0.0033-10
Bi (gL} 209 0.0010-5
Th (gLt 232 0.0053-5
U ipgl) 238 0.0003 50

2. UERRE(RE|<20%, Hg K4k).

# 3SL-1. SL-2 WM R VRS HER S

Elements  SL-1 L2
(units)
Certified Measured data Certified Measured data
data (95%  (relativeerror,  data(95%  (relative error,
cn %) =] 8)
Lifugl) 5060 (4040,  5271(417) 10,000 9177 (-8.23)
6080) (8000,
12,000)
Ma(mg/L)  3855(3079, 3413 (-1147) 3865 (2087, 3693 (-4.45)
4631) 4643)
Mg(mga) 193154,  200(363) 357 (285, 367 (2.80)
23.2) 42.8)
AlGpg1) 238190,  263(1050) 90(72,108) 101 (1222)
2.86)
Plmg/L) 504 (402,  47.8(-516) 86 (68,103) 77 (~10.47)
60.5)
K(mg/! 148 (119, 155 (4.73) 235.(187, 229(-255)
178) 282)
Ca(mg/L) 97 (78,117)  89(-8.25) 138 (110, 125(-9.42)
Cripg/l) 150120, 121(-1933) 381 (312,  3.40(-13.04)
1.80)
Mn(pg/l) 9475, 89(-532) 1420113, 132(-7.04)
11.2) 17.0)
Fe(ug/l)  1400(1120, 1210(-1357) 2070 (1650, 1812 (-12.46)
1680) 2490)
Colug/l) 099079,  0S2(-7.07) 270(215,  252(-6.67)
118) 324)
NiGig/) 506 (404,  426(-1581)  95(76, 7.3 (~23.16)
6.08) 1L.4)
Culpgl)  1128(907, 1187 (523) 21751737, 2154 (-0.97)
1355) 2613)
Zn (g 1460 (1160,  1418(-2.88) 2090 (1670, 1902 (-9.00)
750) 2510)
Se(ug/l)  95(76,114)  83(-1263) 139 (111, 15(-17.27)
167)
Hg(pg/l) 120 (0.84,  090(-25.00)  227(159,  1.76(-2247)
157) 295)
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Human serum ..

Human plasma ... 8
Human urine . .... . . I :
Goat serum ............ . ;
NacCl § K P CaMg Si BrZnCuFe Rb Se | B Sr Al Ba SbMoMn Li Cs As Ni Hg Ag Co Ge Cr Gd Y Zr Pb 0

Human serum j
<LOD

Human plasma
Human urine

Goat serum
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[1] LiuJ, Peng L, Wang Q, Wang XD, Tang H. Simultaneous quantification of 70 elements in

biofluids within 5 min using inductively coupled plasma mass spectrometry to reveal
elementomic phenotypes of healthy Chinese adults. Talanta. 2022 Dec 1;250:123720.



