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Determination of six anions in aquatic products by SPE-Ion chromatography
Xiao Zhiwen, Zhou Rui, Lao Baofa, Ding Yu
( Shanghai Huangpu District Center For Disease Control & Prevention, Shanghai 200023, China)

Abstract; Objective To develop a method for simultaneous determination of six anions in aquatic products by ion
chromatography. Methods Food samples were pre-treated by ultrasonic extraction, high speed centrifugation and solid
phase extract clean up, and the resulting supernatants were injected into a high-capacity anion exchange column for
separation and detected by suppressed conductivity. Results The linearity of F- and NO, were satisfying in the range of
0.1-10.0 mg/L. The linearity of C1~, NO*~, PO;*, and SO,* were good in the range of 1.0 — 50.0 mg/L. The
recovery of the method was 89. 8% —103.0% and relative standard deviation ( RSD) was 3.5% —-5.7% . The detection
limits were F~; 0.6 mg/kg; Cl™: 1.0 mg/kg; NO, : 2.0 mg/kg; NO; : 1.6 mg/kg; PO, *: 4.0 mg/kg; SO, *: 1.4
mg/kg. Conclusions The method could simultaneously and completely separate all anions in 15 minutes with good

accuracy, sensilivity, simplicity and could be applied for inspection of F~, C17, NO, , NO; , PO;* and SO, * in aquatic

products.
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Table 1  The concentration of the standard curve, peak area, correlation coefficient, linear equations, linear range

. ; . P2 . L

BT W (mg/L) /W T L (s x min) *E LRPETTEL '

(r) (mg/L)

0.0 0.1 0.5 1.0 2.5 5.0 10.0 20.0

F- 0.999 9 y=0.0952x+0.0028 0.1~20.0
0. 00 0.0096 0.0517 0.0918 0.2389 0.4487 0.9579 1.9030
0.0 1.0 5.0 10.0 15.0 20.0 25.0 50.0

Cl~- 0.999 5 y=0.057 1x-0.0131 1.0~50.0
0. 00 0.0946 0.2703 0.5490 0.8348 1.0845 1.4029 2.8724
0.0 0.1 0.5 1.0 2.5 5.0 10.0 20.0

NO, 0.999 7 ¥y=0.033 1x+0.0026 0.1~20.0
0. 00 0.0032 0.0161 0.0404 0.0944 0.1607 0.3325 0.6665
0.0 1.0 5.0 10.0 15.0 20.0 25.0 50.0

NO; 0.999 7 y=0.029 7x -0.004 9 1.0~50.0
0. 00 0.0437 0.1473 0.2822 0.4341 0.5732 0.7390 1.4897

5 0.0 1.0 5.0 10.0 15.0 20.0 25.0 50.0

PO, 0.999 2 ¥y=0.016 3x-0.0017 1.0~50.0

0. 00 0.0123 0.0885 0.1706 0.2341 0.3284 0.3855 0.8027
. 0.0 1.0 5.0 10.0 15.0 20.0 25.0 50.0

SO} 0.999 4 y=0.0382x+0.028 5 1.0~50.0

0. 00 0.0780 0.2235 0.4095 0.5633 0.7878 1.0144 1.9352
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Figure 1 Time and temperature on extraction efficiency of

anions in aquatic products
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Figure 2 Chromatogram of six kinds of anion

standard mixture solution
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Figure 3 Chromatogram of six kinds of anion in aquatic product
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Table 2 Recoveries of standard addition (n =3)

ES AARME JIA £ AE [nl g %
(mg/kg) (mg/kg) (mg/kg) (%)
0.5 1.5 89.8
F- 1.2
1.0 2.2 103.2
50.0 157. 4 102. 5
Cl~ 103.6
100.0 200.7 98.6
4.0 8.1 101.5
NO; 3.9
8.0 12.3 103.0
20.0 57.5 95.4
NO; 40.3
: 40.0 80. 1 99.8
. 20.0 63.8 102. 4
PO} 42.1
40.0 83.7 102. 0
) 100.0 247.1 94.9
$0? 160. 4
200.0 354.9 98.5
3TN
Table 3 Results of precision measurement (n =6)
; FHIfH RSD
B W58 45 g/kg
BT e n%(mc x:) (mg/kg) (%)
F- 1.1,1.2,1.2,1.1,1.2,1.2 1.2 4.5
€I~ 100.4,103.6,110.2,101.6,108.7,109.6 105.7 4.1
NO;  3.9,3.9,3.7,3.7,4.2,4.2 39 52
NO;  38.6,40.3,42.1,39. 1,44.2 43.7 4.3 5.7
PO3™  40.9,42.1,45.3,44.7,42.6,42.4,43.0  43.0 3.5
S02-  152.8,160.4,165.9,151.4,163.7,163.9 159.7 3.9
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Table 4  Contents of determination results( mg/kg)

FE i 44 B F- cl- NO, NO; PO~ SO%-
fizE 1.2 103. 6 3.9 40.3 42.1  160.4
jiegic] 1.3 259.7 17.2 59.3 55.4  108.6
=3 — 743.8 — —  1688.7 84.3
1 IR —  1265.6 —  2487.1 128.3
AR —  1253.1 2.3 —  3377.4  141.8
T B R 25.8  7447.5 4.0 61.1 4790.2 791.0
MEAXIE — 889. 4 — —  1729.0  98.1
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