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Determination of Lead and Arsenic in Edible Vegetable Oil by
Inductively Coupled Plasma Mass Spectrometry (ICP-MS)

XU Pingping' , LIU Jianbin? ,SUN Wenxin', CHEN Yuwei', GUO Haiyun', ZHENG Lanxia'
(1. Shandong World Inkon Detection and Evaluation Technology Co. ,LTD. ,Weifang ,Shandong 261101 China ;
2.Weifang Hanting District Science and Technolgy Information Center ,Weifang ,Shandong 261101 China)

Abstract The improved microwave digestion-inductively coupled plasma mass spectrometry (ICP-MS) method
was used to quantitatively detect lead and arsenic in vegetable oil, which made up for the insufficiency of vegetable
oil preparation by microwave digestion. The lead and arsenic concentrations have a good linear rela tionship (r=
0. 999) in the range of 0—50 ug/L, the relative standard deviation (RSD) is 1. 2% —4. 9% and the recoveries are
81.0%—109%. The limits of detection are 1. 11 pug/kg and 0. 90 pg/kg respectively, which can meet the testing
requirements of the existing standards.

Keywords microwave digestion; ICP-MS; vegetable oil; lead; arsenic

B TR, BRARBEEPATRBERRLRY, G
EMABEERERILRZAET ARF S, ok

YR NHEHEY R E FhF AR FHRE EYs MEESRITEA —ENEEEM, X
MIRKGERR. MM P S AENKFTLTRZRER  LESEITREEY ML TZ IR RERA R

I

Y7 %5 B #1:2018-09-21 & E B #1:2018-12-13
TEE R MM, B, TRW, EEMHERSHPIS. E-mail: gexdp@163. com

A5 AR AR, XM, PV SCHT, 5 . BB A S TR 35 (ICP-MS) 3 2 & A Ay i h 4R A mh py 5 & [T 1.
E L4 Hr 4k ,2019,9(1) : 1-4.

XU Pingping, LIU Jianbin, SUN Wenxin, et al. Determination of Lead and Arsenic in Edible Vegetable Oil by Inductively
Coupled Plasma Mass Spectrometry (ICP-MS)[J]. Chinese Journal of Inorganic Analytical Chemistry, 2019,9(1) :1-4.



2 [ TR AL AT Al

2019 4

M EBR, HEAANRRBE S —ERBRES™ER
FELE M, S E SRR R R ER
AT Y B AR Y TR b o B AL T A
Py o B SRR DA B A AR BB 0. 1 me/ke™ .

B R b R A, TR R 2, W et
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Agilent 7900 HL R A 5 B F RIS (L H
LHEARR A BRA A 5 7] £ 5 B B #Rk (L R
AIAHO s MiniQ # 4K R4 CEHEE P EARA
")) ; CEM MARSS6 i 1 ## {X (36 B CEM AR 2
HD s B BT RARMEAE B VA IR (100 pg/mL, A @
& )8 S F R A BT I ) 5 BB T R AR HE T W
(100 pg/mL, B ZKA €458/ K i 5 #R2 #r il il
05 IER (R 4, 65 % , R SL IR A
FRAFD ; Ho O, (PE 4R 41, R AL BRAL 21250 A R
AHED R (UG al, H2 R A RAED
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Table 1 Acid usage of different digestion systems /mL

F5 iR (HNOs) XK (Hz 02) A F M (HF)
1 5 0 0
2 5 1 0
3 5 2 0
4 5 0 1
5 5 1 1
6 5 2 1

F2 FEIMFTE2ORBHEBUERYE
Table 2 Microwave digestion instrument conditions

of method 1 and 2
B BEERE/C  FHREE/min {5 &6 /min
120 5 5
150 10
190 20
120 60
150 10
190 20

F: 1

Ji: 2

w N =W DN
o o orfor G

HERRFRIURE 5 0.3 gOH 2 0. 000 1 @) Tkl
HENED RER 1P ARBERBRERRHARMA
B BOBR, w8 1 h, e BHESE , He ER 2 BEATYN
i, R HE U, R 18T RE S HER, A 2K ik

T 5 W TH A IR AR 45 R R Bk B, T 100 °C A
30 min, f/KERZE 25 mL,IBS&H.
1.3 US{BIESY

EHLE I R ICP-MS (A 284 /E 5 5% 4tk

mak 3,

#®3 ICP-MS {{SBITEEH

Table 3 Instrument working conditions

E 2R S SRR 0
ST R/W 1500 Fias G Zig
EBEFHESHE/L - min™h) 15 R REHE /BRI B/
BAWE/(L > min™) 0. 80 SRAEVRBE / mm 10
WA RE/(L e min~!) 0. 40 SRR Bk (Spectrum)

A WE/(mL » min~1) 4 i 2 A3
FERE/TC 2 I R RBK 3
FEMBFHE/ (s 0.3 HE R 3

TLE S HER Rl 388 S5 i
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2.1 FHEEM

Ll BB MEHAT AR KB A HNO,,
HNO,-H,0, .HNO;-H, O,-HF (A & /8 1.2 1 =
BOGRE S BT R, ARSI LK 4,

M 4 I PR AT, B B T A 52 e AR
A 2 M, % BB A R 28 AR Y B 22 51 LA BR B9
FHBE TH AR BE T 9 IR 1) X 9K A R B R W, SE R
P 5 mL AR .2 mL BUEUKA 1 mL SER A A
R AR R, B R O7 I 2 AR A SE B B BB T
AN AR A1

x4 FREBEXTH

Table 4 Evaluation of different digestion modes

H kR R E/mL

Bl T

Fe WRNOD  BEA(HL0)  ARmMHD (038 HEBBE BB A TP
1 s 0 0 Tk REAVEM we At s
T2 RETEM wWe Aot
5 5 . 0 FikEl ROV we Aogs
Fik2 HREAEM we G
5 . ) 0 Tk AR BRE At s
T2 M et xf A5t
s 5 0 . FikEl TR+l R KE NS
Fik2 BEA KE G
. . . . Tk HE Tk ke At s
T2 HEFER xf FEE
6 5 ) . FikEl i 2 X &
T2 HEFER Tt FEE

2.2 ZMEEEXREH

3B EL 1 mL 4% AR A TA/EWR (100 pg/mL)
F 100 mL FRM P, FH SN ISR BREZE, %
A1, EEHI AL 1 pg/mL B4E BIR A AR 6 R, R B
R, xR BEH W E 4k 0.5,10, 15, 20, 25,
50 pg/LB4E B AR vE R B, 3 {08 25 1R AT R
PAFRI 7 2 B YR BE A B A A , 5 T 78 38 W) B A B
R AR, B ERPE R R S R R 5. SR E
B4 AN TR AE 0~50 pg/L MR ETEEIN . &
HRR R,

x5 LEERAFEMHEXRY

Table 5 Linear regression equation and correlation coefficient
s mEARK E3u)Ep3 MRREE
1 A Y=41 832 X—446. 25 0.999 4
2 iz Y=1407.9 X—117.61 0.999 2
2.3 WHMREE

ARSI SR A YOTAT I R Y o AR 25 R 16 T
ERHE (K6, YL D=t(n—1,0.99) SYERKH
FRL B, o H

D—K: i FR , ng/kg;

(—HEER 1, BEER 9% ¢ 275

S—n W4T & Wb HEAR 25 .

GRERY, KA ER (D) BEWE GB
2716—2005¢ £ FI 8 4 1t 1A= b o ) Xl A 400 vk A8 D0 1

PR B 2R (435<<0. 1 mg/kg, M1<<0. 1 mg/kg).

F6 KWHRXE
Table 6 The test of limits of detection /(pg - kg™)
T B i o
W 45511 4.98 4.72
58 45 512 5. 28 5.51
58 45 513 5.01 4. 84
W5 45 514 5.48 5.13
W5 45 3R-5 5.52 5. 09
58 45 516 5. 28 4.62
58 45 517 4.92 4.92
I3 g R 5.21 4.98
kRl 2 (S) 0.24 0. 30
i 4 KR (D) 0. 90 1.11
/U t(n—1,0.99)=1(6,0.99) =3. 707

2.4 MiREIRAMBEELRE

B F B AR B A 1R A AR b A R R R
— R HEY) R, BRI SR P AR AL A 0 S AN ER S 8
FETH W 2RI AN &5 4 LB R T L 7B AR T ORI
RS TP 3 AR RV BE BB HERE S BN IR K
SESEATIN AE 6 WK 5 R B TIE IR 7 2 B R B RO 2
HWET,

SRR R, WA AR B R 81,096 ~
109% , AHXTAR HEMR 22 (RSD) K 1. 2% ~4. 9% , ik 5
HEB TR IER,
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Table 7 Standardized recovery and precision

e bR AR E/(ueg c kg™ EKRER/% RSD/%
TV n g w B om @
2 2 85.2 79.2 2.2 3.1
1 EXkM 5 5 100 109 4.7 2.4
10 10 94. 3 102 3.2 1.9
2 2 81.0 87.7 2.8 4.1
2 REMW 5 5 97.9 95.8 3.2 4.8
10 10 106 84.5 3.5 1.5
2 2 102 85. 6 1.2 4.2
3 AW 5 5 105 108 4.1 4.1
10 10 91.2 99. 3 4.9 3.7

3 #iF
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B A BN IR — R B B AT RE SR B S
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2% 52 6 37 3 JE K 9 S ST ) AN AE S I SRR AR
Sk % B T A7 R0 9 O 23K B TR A I T A SR AT
fAE Y AR i B R, IR R AR R B A 3 Oy B 4
4 ICP-MS #7252 80 T A8 9 9 g Hh 4% L b s I
BRIESL.

A EWA —E G, S S A ZRG 4
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