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Determination of Fe, Mn, Pb and Cd in food additive zinc sulphate by
inductively coupled plasma optical emission spectrometry
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of Food Safety Science & Technology, Changsha 410004, China)

ABSTRACT: Objective To establish a method for the determination of Fe, Mn, Pb and Cd in food additive
zinc sulphate by inductively coupled plasma optical emission spectrometry (ICP-OES). Methods Samples
were dissolved by water, and then the content of Fe, Mn, Pb and Cd was determined by ICP-OES using
standard curve method. Results The detection limit of Fe, Mn, Pb and Cd in the sample was 0.5 mg/kg, 0.1
mg/kg, 0.1 mg/kg and 0.1 mg/kg, respectively. The results showed that this method had good precision
(RSD<5%, recovery rate 90%~120%) in line with the national standard. The results of the sample test were
consistent with the national standard method. Conclusion The method is rapid, simple, accurate and credible.
It is suitable for the high-throughput and quick determination of impurities in zinc sulphate.
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(1000 pg/mL) 100 mL s
, GB (10%) ,
25579-2010" , (100 pg/mL): 10.00 mL
, , (1000 pg/mL) 100 mL s
(10%) ,
31 (10 pg/mL): 1.00 mL
(6] (71 e (1000 pg/mL) 100 mL ,
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3.00 mL (100 pg/mL), 0.00 0.05
) ) 0.10 0.50 1.00 5.00 mL (100 pg/mL),
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(100 pg/mL), 0.00 0.50 1.00 2.00 3.00 5.00
(ICP-OES ~ mL (10 pg/mL) 100 mL
) . , (5%)
’ [9:101 |
[H-13] ICP-OES
x1 RAMERRPETERKE g/ mL)
Table 1 Concentration of mixed standard solution (ug/mL)
, , , 1 2 3 4 5
0.10 0.50 1.00 2.00 3.00
2 *j*sl"_%ﬁii 0.05 0.10 0.50 1.00 5.00
2.1 ﬁt?lqj 515‘4%% 0.05 0.10 0.50 1.00 2.00
211 & A 0.05 0.10 0.20 0.30 0.50
, 1000 pg/mL; (12 mol/L,
s x| 3 BR5HR
ICP-OES 720 ( 3.1 ICP-OES s TIEFMHMHE
) ICP-OES
22 /B & ’ ’
221 HmATa 1JGO15 ICP-OES
10.0 g , 100 mL ,  30mL 720-ES 2014 ’
, 5.0 mL 12 mol/L , 100 mL ,
1200 W,
’ 15 L/min, 0.5 L/min, 200 kPa,
222 ARAER AL 15 r/min, 10 s, 3
(100 pg/mL): 10.00 mL
(1000 pg/mL) 100 mL , 32 FHEN
(10%) ; ICP-OES
(100 pg/mL): 10.00 mL ,
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) 0.5 mg/kg 0.1
, 35% 53% mg/kg 0.1 mg/kg 0.1 mg/kg
3.5 tEamorih
’ SN/T 0001-1995!"°!
33 HHBLIEE ’
) 2~ 5 )
90%~120%, ; (RSD<5%),
: Fe 238.204 nm, Mn 257.610 nm, Pb 220.353
nm, Cd 226.502 nm 3.6 F5iEEERd
34 MR GB 255792010
11 , 10 (GB 25579-2010
; ) , 6 ;
0.050 pg/mL 0.010 pg/mL ,
0.010 pg/mL 0.010
pg/mL 10 g 100 mL, )
R2 MBRSER IR EU R AR E KW ER (n=5)
Table 2 Recovery and precision experiments of Fe (n=5)
0 0.50 mg/kg 2 mg/kg 5 mg/kg
mg/kg mg/kg % mg/kg % mg/kg %
1 1.01 1.48 94.0 1.97 96.0 6.12 102
2 1.00 1.55 108 1.94 93.0 5.99 99.6
3 0.99 1.54 106 2.10 109.0 6.10 102
4 1.03 1.50 98.0 2.06 105.0 6.08 101
5 1.04 1.52 102 2.03 102.0 6.05 101
1.01 1.52 102 2.02 101.0 6.07 101
RSD% 2.08 1.89 / 3.23 / 0.84 /
*®3 MERFPIENMEWRREERESKRER(=5)
Table 3 Recovery and precision experiments of Mn (n=5)
0 0.10 mg/kg 2 mg/kg 5 mg/kg
mg/kg mg/kg % mg/kg % mg/kg %
1 0.20 0.32 110 2.30 104 5.41 104
2 0.19 0.31 100 2.25 102 5.50 106
3 0.22 0.30 90 2.18 98.5 5.30 102
4 0.19 0.32 110 2.19 99.0 5.35 103
5 0.23 0.31 100 2.28 102 5.14 98.6
0.21 0.31 102 2.24 101 5.34 103

RSD% 8.81 2.68 / 2.38 / 2.52 /
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PRBR S P SRR AN B U R R A B B SLIR 45 R (n=5)

Table 4 Recovery and precision experiments of Pb (n=5)

0 0.10 mg/kg 1 mg/kg 4mg/kg
mg/kg mg/kg mg/kg % mg/kg %
1 0 0.11 110 1.08 108 4.12 103
2 0 0.12 120 0.94 94.0 3.85 96.2
3 0 0.10 100 0.98 98.0 3.96 99.0
4 0 0.11 110 1.05 105 4.08 102
5 0 0.12 120 1.03 103 4.05 101
0 0.11 112 1.02 102 4.01 100
RSD% 0 7.47 / 5.5 / 2.69 /
WRBRSE SRR UL R R A 2 SRR 45 R (n=5)
Table 5 Recovery and precision experiments of Cd (n=5)
0 0.10 mg/kg 1 mg/kg 2 mg/kg
mg/kg mg/kg mg/kg % mg/kg %
1 0 0.12 120 1.12 112 2.15 108
2 0 0.10 100 1.05 105 2.04 102
3 0 0.11 110 0.97 97.0 1.95 97.5
4 0 0.11 110 1.07 107 1.97 98.5
5 0 0.12 120 1.03 103 2.00 100
0 0.11 112 1.05 105 2.02 101
RSD% 0 7.47 / 5.24 / 3.92 /
F 6 5 GB25579-2010 S5 AT LRI AR
Table 6 Comparison with GB 25579-2010
/ GB 25579-2010
mg/kg mg/kg mg/kg mg/kg
1
2( 0.10 mg/kg) 0.11 0.11 0.12 0.11
3( 1.0 mg/kg) 1.02 1.05 1.08 1.02
4( 2.0 mg/kg) 1.95 2.02 2.03 2.00
N ; , RSD%<5%;
4 4 ® , 90%~120%, :
ICP-OES
>
: 2%t
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