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Deter mination of potassium and sodium in common foods
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ABSTRACT: Objective To investigate pretreatment and determination methods of potassium and sodium in foods,
aiming at the limitations of determination methods in current national standards. Methods After pretreated by 4
kinds of pretreatment methods, the potassium and sodium in common foods and certified reference materials were
determinate by 3 methods. Then the detection limit, precision and accuracy were also calculated and compared.
Results The recoveries of 4 kinds of pretreatment methods of potassium and sodium were in the range of 84% to
112%, and the precisions were in ranged of 0.4% to 3.4%. The detection limits of the 3 kinds of determination
methods of potassium and sodium were 1.79~10.7 mg/kg and 3.68~14.2 mg/kg, while the precisions ranged from
0.2% to 3.8%. Conclusions Four kinds of pretreatment methods and 3 kinds of determination methods could all
meet the detection requirements of potassium and sodium in food and had no obvious differences. Closed microwave
digestion and pressure tank digestion methods were more suitable for the determination of potassium and sodium.
When solution acidity was less than 5%, flame atomic absorption spectroscopy (FAAS) was more suitable for the
determination of low concentrations of potassium and sodium, and inductively coupled plasma atomic emission
spectrometry (ICP-OES) was more suitable for the determination of high concentrations of potassium and sodium.
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Tablel Flame atomic absorption spectrometry conditions for determination of potassium and sodium

(nm) (nm) (mA) (mm) (L/min)
K 766.5 0.5 8 7.0 12
Na 589.0 0.5 8 7.0 11

F 2 RANPAIEIR F &SI E R ER K
Table2 Flame atomic emission spectrometry conditions for determination of potassium and sodium

(nm) (nm) (mm) (L/min)

K 766.5 0.5 7.0 12
Na 589.0 0.5 7.0 11
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Table3 Inductively coupled plasma atomic emission spectrometry conditions for determination of potassium and sodium

(nm) (w) (L/min) (L/min) (L/min) (mL/min)
K 766.49 1150 15 0.5 0.65 1.0
Na 589.59 1150 15 0.5 0.65 1.0

F4 ESWMGERE. PORERRRIIREKRE
Table4 Mass concentrations of potassium and sodium standar d solution with different methods

1 2 3 4 5
K mg/L 0.500 1.00 2.00 3.00 4.00
Na mglL 0.500 1.00 2.00 3.00 4.00
K mglL 0.500 1.00 2.00 3.00 4.00
Na mg/L 0.500 1.00 2.00 3.00 4.00
K mg/L 0.500 1.00 2.00 5.00 10.0
Na mg/L 0.500 1.00 2.00 5.00 10.0
2
0.2~0.8 g( 0.001 g) 244 XAERE
1.00~3.00 mL , 5mL ,
‘ /
140~160 C 1.0 mL , / : : /
25 mL , 2 3 ;
/ ,
(3
0.3~1 go( 0.001 g)
3 ERES
2.00~5.00 mL , 5 mL
, , , 140~160 C 3.1 FHER IR XTI E B9 2N
4-5h , ; 1% 5% 10% 15% 20% 25% 30%
140~160 C 1.0mL 1.00 mg/L 1%
25 mL ,
2~3 , , , ( ), 1
2 ,
4
0.5~4 o( 0.001 g) , 30%, 5%
2.00~10.0 mL , , , ,
, 5507C 3~4h , 15% 87%:
550 C , 1~2 h, , 20% 112% ,
, , (v:v=1:1) , , 5%

25 mL,



2504 7

1.2 32 FEREIRKTE
. %m-@- =% 21 : (LOD)
1.0 (LOQ) LOD=3sd/b  LOQ=10sd/b(b
), 3 10
0.8 , 05¢g , 25 mL,
) : 5 , 3
on
& 0.6
o
®
= o4 —@— FAAS
=+ 0- = FAES
02 ~#-== [CP-OES
33 HEMAVRTALIE
0.0 4 : ,
0% 10% 20% 30% 7,
Rk , (RSD) 2
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Fig. 2 Effect of acidity on the determination of sodium
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Table5 Detection limits of potassium and sodium (n=21)
(mg/L) (mg/L) LOD(mg/L) LOQ(mg/L) LOD(mg/kg) LOQ(mg/kg)
K 0.031 0.0036 0.011 0.036 0.54 1.79
Na 0.126 0.0272 0.082 0.272 4.02 13.6
K 0.028 0.0038 0.011 0.038 0.57 1.90
Na 0.097 0.0283 0.085 0.283 4.24 14.2
K 0.121 0.0214 0.064 0.214 3.02 10.7

Na 0.134 0.0074 0.022 0.074 1.08 3.68




;o 2505

® 6 A4FHETALIE AT T RE A R o $R A B U IR A B B (n=T)

Table6 Recovery and precision of potassium in samples by 4 kinds of pretreatment methods (n=7)

mg/kg RSD RSD

mg/kg % mg/kg % mg/kg % mg/kg %
100 1129 90 2057 86
200 1037 1.7 1218 87 1987 1.6 2186 92
500 1455 92 2454 88
100 1137 96 2114 99
200 1058 15 1239 98 2085 0.6 2296 96
500 1560 102 2514 107
100 1139 98 2107 106
200 1045 0.4 1256 102 2002 0.7 2202 100
500 1554 95 2601 101
100 1139 96 2109 101
200 1042 0.6 1241 101 2011 1.1 2211 100
500 1564 109 2496 97

FR7 ATEILES N EHE R PR EEENEZE (n=7)
Table7 Recovery and precision of sodium in samples by 4 kinds of pretreatment methods (n=7)

ma/kg RSD RSD
mg/kg % mg/kg % mg/kg % mg/kg %
10.0 38.7 86 781 84
20.0 30.2 34 47.6 87 772 2.9 795 87
40.0 66.6 88 808 90
10.0 411 92 811 98
20.0 35.7 1.3 52.6 99 795 15 820 104
40.0 70.3 96 855 111
10.0 458 106 796 100
20.0 321 1.6 56.1 102 783 12 812 99
40.0 73.2 98 839 107
10.0 42.7 101 802 98
20.0 313 11 52.2 104 789 0.9 816 96
40.0 70.1 102 832 102

®8 2 EMIRPEANELER(n=7)

Table8 Determination of potassium in 2 kinds of reference materials (n=7)

GBW 10018 GBW 10015
g/100 g 0/100 g RSD% g/100 g 0/100 g RSD%
1.40 0.9 241 1.2
151 0.3 2.55 0.1
1.46+0.07 2.49+0.11
1.48 04 251 0.5

147 0.5 2.52 0.5
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®9 2MIREYRPMEINELS R (n=7)

Table9 Determination of sodium in 2 kinds of reference materials (n=7)

GBW 10018 GBW 10015
g/100 g g/100 g RSD% g/100 g 0/100 g RSD%
0.138 34 1.45 1.8
0.150 1.2 1.53 0.6
0.144+0.009 1.50+0.06
0.147 2.0 1.48 0.9
0.143 13 1.50 0.3

10 3 FURIE 75 72 M R A R P 4 Y [ W R B B (n=T7)
Table10 Recovery and precision of potassium in samples determined by 3 kinds of methods (n=7)

/ g/100 g
g/100g RSD% g/100g RSD% g/100g RSD%
GBW10012 0.192+0.007 0.190 12 0.195 14 0.191 11
GBW10014 1.55+0.06 157 0.9 1.56 12 158 11
GBW10015 2.49+0.11 249 0.6 247 0.9 2.60 0.5
GBw10018 1.46+0.07 150 15 1.45 22 1.40 21
GBW10019 0.77+0.04 0.77 22 0.75 21 0.80 16
GBW10021 2.26x0.06 231 0.2 231 0.8 227 0.4
GBW10022 1.14+0.05 1.16 0.8 i1 0.7 113 0.2
GBW10024 1.15+0.06 1.16 11 115 12 113 0.8
GBW10051 0.66+0.03 0.65 12 0.64 0.9 0.66 1.0
GBW10052 1.55+0.07 152 0.6 158 0.8 1.56 0.7
GBW08552 1.40+0.06 1.38 17 1.45 1.0 1.43 0.9
GBWO080684 0.106+0.007 0.110 3.6 0.11 33 0.105 2.6

1L 3FPME TS IE N E R R R B R FAE B R (n=7)

Table1l Recovery and precision of sodium in samples determined by 3 kinds of methods (n=7)

/ 9/100g
9/100g  RSD% ¢/100g  RSD% 9/100g RSD%

GBW 10012 (0.0010) 0.0014 33 0.0006 45 0.0015 31

GBW 10014 1.09+0.06 1.03 13 1.05 1.2 112 10
GBW 10015 1.50+0.06 1.46 1.2 155 17 148 09
GBW 10018 0.144+0.009 0.144 26 0.139 30 0.143 25
GBW 10019 0.116+0.009 0.108 21 0.112 20 0123 17
GBW 10021 0.081+0.009 0.089 28 0.081 26 0.083 26
GBW 10022 0.095+0.013 0.085 31 0.095 30 0.101 28
GBW 10024 0.46+0.04 0.44 17 047 16 0.47 16
GBW 10051 0.163+0.010 0172 21 0.162 23 0.159 20
GBW 10052 0.010+0.001 0.0108 35 00101 42 0.00% 38
GBW 08552 0.202+0.007 0.201 27 0.199 1.9 0.209 16
GBW 080684 8.0£1.0 79 33 8.1 41 71 36

(mg/kg)
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