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Determination of heavy metal elements in edible vegetable oils by
inductively coupled plasma optical emission spectrometry
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Abstract; A rapid and accurate method for the determination of heavy metals in edible vegetable oils was
investigated. Edible vegetable oils were pretreated with microwave digestion. In the dual mode of
multimode sample introduction system ( MSIS) , the contents of vapor forming heavy metal elements As,
Shb and Hg and non — vapor forming heavy metal elements Ni, Cd and Pb were determined by inductively
coupled plasma optical emission spectrometry (ICP — OES). Hydrochloric acid was selected to acidify the
sample and reduce the oxidized elements in the sample. L — cysteine/tartaric acid was added online to
improve the vapor generation efficiency. Fast automatic curve fitting technology ( FACT) was used to
eliminate spectral interference. The method detection limit (LOD) was 0.63 —20.60 wg/kg, the recovery
rate was 97.0% —104% , and the relative standard deviation (RSD) was 1.5% —2.6% . The method does

not need to switch between different sampling
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(AT P st i AT e AT 96 A BRI 3R 1
M LA, B A G R b ifi h 2607 R i 21k 5%

ARG FRRBIIRT 0.999 7, K i FR 9 0. 63 ~
20.60 pg/kg,

R1 TERHSIEAK AREHETRMATZNR R

P ST/ nm PR LTy e AHEE (/L) WY ¢ Rt iR/ (pe/ke)
Ni 231.604 y=59.0x-4. 16 0.11 ~100 0.999 9 6.87
As 188.980 y=30. 1x +0. 97 0.15 ~ 100 0.999 9 9.38
Cd 228.802 y=41.4x-0.21 0.07 ~ 100 1.000 0 4.38
Sh 206. 834 y=18.6x+1.73 0.21 ~ 100 0.999 8 13.10
Hg 194. 164 y=25.5x+0.39 0.01 ~ 100 1.000 0 0.63
Pb 220.353 y=14.8x +2.64 0.33 ~ 100 0.999 9 20.60

2.4 FrikrT At

K AR 7k A E Z A5 o (GB 5009. 268—2016)
H 8 — 12 (ICP — MS) X [a]— £ FHAE YA & A 7
AE 6 U, TR 43 B 2 I A A A X R 25
(RE) , X RE S b A7 b s s 56 1A TR
I B3R FNAR X 5 A 22 (RSD) L 3@ i 5 ICP -
MS X F A BT AT ik AT P 5 R L3 2, 3R
2 A LIE AT I A S ICP - MS A
—H,REFE -3.7% ~2.2% Z [u), KR

(R 5 B i, AR O 5 AR TRl % 97. 0% ~
104% ,RSD }31.5% ~2.6% , 32 W] 43 B 45 S i e
A[%E, EAR ICP - MS b ICP - OES HA WAL K
R EAR T ks iR S ICP — MS #4124, X F =&
TDS # 5 (1) ICP = MS 2341, 2 B 1k e 6 JE 0 7 o2
T LT AR 52 1) 43 B 485 S 00 5 Pk R v vk,
T M B 2 P HE B R R 28, 48R S R I, T R
FAAT 7T A 3 3647 2 TDS A 5 19 43 07, 8 4F
A7 BLPR L, 38 FH T TR

®2 FFESICP-MS KL LR (n =6)

R AATT LXK B A =1 10 Ff £ ALY

P I E{E/ (pg/ke) RE/% RSD/% JERE/ JARIN A/ (pe/ke) AN/ %
YIRS ICP - MS AHE: ICP-MS (peg/kg) YIRS ICP-MS A7)k ICP - MS
Ni  28.3+0.6 28.7+0.5 -1.4 2.2 1.8 20.0 47.7+1.0 48.4+1.3  97.0  98.5
As 13.0£0.3 13.520.2  -3.7 2.6 1.6 20.0 33.5+0.6  33.0+0.7 103.0  97.5
Cd  6.51£0.10 6.4520.16 0.9 1.5 2.5 5.0 11.7+0.1  11.3£0.1 104.0  97.0
Sb 26.0+0.5 25.6%0.5 1.6 1.8 1.9 20.0 45.7+1.1  46.1+0.7  98.5 103.0
Hg 2.09+0.05 2.13+0.06 -1.9 2.4 2.8 5.0 6.98+0.15 7.05+0.13 97.8  98.4
Pb 32.5%0.6 31.8+0.8 2.2 1.8 2.6 20.0 53.1+1.0 52.8+0.8 103.0 105.0
2.5 FEFRERSEOM AR EAT T A B TR o dr, B4 FF i 1 A I

6 U, AR ILA 3,

x3 RAEYHERPELSETEMNNELER (2=6) pg/kg
FE i g Ni As Cd Sh Hg Pb
pidaeR il ITER 28.3+0.6 13.0£0.3 6.51 +0.10 26.0 +0.5 2.09 +0.05 32.5+0.6
FKTH IR 19.5+0.8 40.9 1.4 5.79 +0. 16 18.2£0.3 4.38 £0.12 50.1+1.3
iRl % 21.7+0.4 ND ND ND 1.64 £0.05 28.8 +0.7
Btk Pt 39.2+1.2 23.0+0.6 ND 20.1+0.4 2.71 +0.08 41.5+1.3
SR Ll 10.5+0.2 36.3 0.8 11.7 £0.3 ND 3.05 0. 10 60.2+1.1
SELEFTFI il 54.0+1.3 16.5 0.3 ND 23.3+0.5 ND 25.6 +0.6
2 ki R 33.4+0.6 ND 8.02%0.11 ND 4.87 0.16 36.0 0.8
R R 41.8 0.9 27.1+0.5 ND 16.7 £0.3 3.56 +0.09 25.3+0.5
25 W rE 75.6 1.5 20.2+0.4 9.18 +0.23 31.4+0.5 2.84 +0.07 43.5+0.9
MESREFF I Hifg 46.2 +0.9 30.7 £0.8 5.12+£0.08 ND 1.20 +0.03 39.2 0.8

T :ND ZOR R TA R
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