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Abstract: This paper established a simple method for the determination of Cr, Ni, As, Cd, Hg and Pb in olive oil by using inductively
coupled plasma mass spectrometry (ICP-MS). The olive oil was diluted with n-propanol/xylene (70:30, V/V), then the above six heavy metal
elements in the sample were analyzed directly by ICP-MS. Organic sample could keep stable in n-propanol/xylene solution for a long time in
order to satisfy the multi-element determination requirement. A small amount of oxygen added into the argon gas line to prevent the deposition
of carbon on the sampling cone, which might lead to the clogging of the orifice and a reduction in sensitivity. The use of octopole reaction
system (ORS) eliminated the interference of polyatomic ions dramatically. The matrix effects and the instrument drift commendably calibrated
with Rh as internal standard element. Under the optimal condffions, the detection limits for six heavy metal elements were in the range of
17.58~53.81 ng/L. In addition, the recoveries of standard addition were from 94.00% to 107.00% and the RSD were 1.33~2.80%.

Key words: inductively coupled plasma mass spectrometry; olive oil; heavy metal elements; n-propanol/xylene; octopole reaction system

FoEi e — i Hs I B, 2 AR R s
FIRBSRIARDI G, EEFEErmhR. TR, T
IWRIRYEAE 22 MBS, RN NI L By
M, BCRIES FER L g PGS & AT 1
Y. MR 2, N R E e,
AU RO A S SRR A T 0 el i T
J& T ER BEX N AL B R BN, RO e o
JE TR R DA B b U s .

b = wve NP BT e =i Gkt
WiksEHEA: 2013-10-05
EeWE: EREAAMERES (21075138); EATEARNER S
(cstc2013joy jA10088) ; AARFRRHEITRIME (2013FJ3093); ERTHE
MERAMRESE (KI131323); HREERFRHERTIE &
&N 0F, &, 1, B, TENERESTAENAR S
BIRES: BiEEtr, B, ELR, 0%, TENESTLETEBEMMRIL
ZAR SR

206

H AP AN LSS R R LR, BT
FURORE I PR T R LA S A BT AT T
I E IR S Y e Ak . MIOHE 2 el IR T R AT
Hm SRR =0 TANULED), EEEAT R
HETENLTT R A AT SE ZEREATRE AL O TIAR 2R, R
IRMWEBGRATEBIA AN, K IeHe s R Rtk
ATIE, DAZREFNCEONEN, Ak, 3 PR
THAREION 1 BRI B W ST B it b 2
it B S T B RE SRR BRVEAR LL, 35 AR
EVVRAAERE AL PR R B B L 2 5
WNTEASEANAZ . RIS EAREE R AT
oM i e ) E EEHE R A REA R %, Aosaih A
WK, ACRHA NG RRE, (BN E iR
e, AETCHURIE AT R b AR M 22, S LA A2 2 A
TCR KIS T BERE M A ZER . B BN LT K7
B B JE s (AAS) ™0, ool &



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

FARRIEEAE (ICP-OES) U VA1 o kil & 2 8 4k
Jiig% (ICP-MS) "M, ARSCRA TR A A HLETIIE
PR+ H2K (70:30, VIVD 4R F4 RS Jo BT
FIFH )\ ATt/ S Bidth CORS) $i AR ICP-MS 7%
PRI 2 7 HAP ) Cry Niv As. Cd. Hg. Pb %%
6 MELRILER.

1 RS
L1 AERHS A

TRAPMERT: 4 1000 ug/mL ] Cr. Ni. As.
Cd. Hg. Pb HICEARMERE W H E b+
) F 2%MEIR/ ik (VD A TR RE T o

HHLNARER: 1.0 pg/mL, 1000 mg/L ] Rh
HInEMAER B aEZRED RS0 H 2%
HNOy/ (REE+HA, 70:30) (VIV) VAR T

EHLEER: ¥ Agilent I 2% HNOy ()
B+ H, 70:30) (VI TEBRERE 10 f%.

TR IETARE. 2RI, SEIG KN

HLPH%>18.2 MQ-em #4liK, FrfsslliyH 20% <

HNO; (VIV) i, F#Baikme s ik, &H.
1.2 Bk g

F[EH Agilent A 7] 7500cx HLBHE & S B TR
A RIS AR TAERAED: DI 1550 W,
S g SN 14.5 Limin, SEYATUE 0.95 Lintin, /A
SULE 5.0 mL/min, SSIE GESHREAN 20%) 0.2
mL/min, SEAEREE 8.5 mm, BEERFE 3 K, 4TI
fZ Cr. “Niv PAsy M'cd. **Hg. *®Pb,

S Millipore 2 7] Milli-Q #EZKA Lo

1.3 ¥k \ D

PRI 0.5'g BOMGIIRE ST 50'mL 2Rl
A H% (70:30, VD #lE, FRELIA 1.0
pg/mL [ Rh AR, 5 FH 2% HNOy/ (AlE+—
3, 70300 (VIV) WA BB ERLE,

I A2
2 HR5VHE

2.1 FilaArE T e R e M

e & KB AY), SREHAHIRR
PR EEEERE, FRRR PN AR 5
K, TERESH IR o AR BE R 25 S YR T
R, SEECTNRAD, PSS N, E
S B TR, MRRES TR, ARIC
SIS S R AR T o SR (B B TS R
N 20% 4 TSR o RS L
SSRGS PR SRS /E U A L DR, %6
TATHUEURRE RO RRIURE R (ORI 5T, 18
i3I N BRTEZE Rh HEAT R

1.10
—a— Cr —e— Ni —— As
5
=
2 n
B O1.00 b S
N I
=
=
g o
0.90 L~ L L 1 I I I L

1 L
0 20 40 60 80 100 120 140 160 180

Time / min
B 1 HmiRET 6 MPNITER 180 SHARFREMIFR
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Table 1 Comparison of background equivalent concentration in different modes (ng/L)

Elements Normal mode He mode H, mode Element Normal mode He mode H, mode
Cr 2379.52 45.30 86.26 Cd 26.97 31.43 62.71
Ni 6381.16 29.72 90.51 Hg 21.85 37.05 55.22
As 3057.53 36.88 77.32 Pb 23.60 40.57 96.33
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Table 2 Parameters of standard curve and the detection limits

Elements Standard curve Linear correlation  Detection
equation coefficient(r)  limits/(ng/L)
Cr  y=2.825x107x+6.236x107 0.9999 28.32
Ni  y=1.123x10"x-3.810x10" 0.9999 39.15
As  y=5.162x107x-2.171x10" 1.0000 30,63
Cd  y=1.386x107x+7.293x10” 0.9999 17.58
Hg y=6.220x107x+2.051x107 1.0000 53.81’“‘?
Pb  y=1.569x10"x-4.267x10™ 1.0000 21.89
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Table 3 Accuracy and precision of the method

Elements Found  Added Total found Recovery RSD
ngg)  /ngle)  Ange) 1% 1%
Cr 1.02 1.00 1.96 94.00  2.51
Ni 0.75 1.00 1.78 103.00 1.33
As 0.84 1.00 1.91 107.00 1.96
Cd 0.65 1.00 1.62 97.00  2.80
Hg 0.36 1.00 1.39 103:00- 1.85
Pb 0.67 1.00 1.61 94.00  2.32

Table 4 %ample analysis results

Elements Sample A = Sample B Sample C Sample D Sample E

Cr 1.02 2.89 1.41 223 1.15

Ni 0.75 0.13 0.22 0.15 0.29

As 0.84 0.51 1.60 0.26 0.61

cd 0.65 0.32 0.25 0.18 0.83

Hg 0.36 0.63 0.84 0.50 0.77

Pb 0.67 0.35 0.58 0.74 0.16
3 g
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