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Simultaneous Extraction and Determination of Chromium () and Chromium () in Milk
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Abstract A method was developed for the Smultaneous extraction and determination of chromium () and chromium ()
in milk. One pretreatment process was required for chromium () extraction, the release of chromium () from organic
chromium, chromium () pre-column derivatization and milk protein sedimentation, which exhibited mplidty, convenience
and high extraction efficiency of chromium. The separation of chromium () and chromium () wasachieved on an lonPac
CS5A column within 8 min. Chromium () and chromium () were chleated with PDCA and DPC and were detected with a
UV-Visdetector a UV and visible wavelengths, respectively. Thiswork provides an accurate and practicad method for milk
quality evdudion.
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Na:HPO.- 12H-0( ) Nal- 2H.0O(
) CHsCOONH.( )
LiOH(56%) ACROS ( )
(95% 98%) (65% 68%)
Cr( ) Cr( )
( 18.2MQ/cm) 0.22um
ICS-3000 Ultimate 3000
PC-10 375u L
OnGuard RP (1.0mL) Dionex
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lonPac CS5A(4mm x 250mm)
lonPac CG5A(4mm x  50mm) 2mmol /L
PDCA 2mmol/L Na&HPO: 10mmol/L Nal 50mmol/L
CH:COONH.  2.8mmol/L LiOH

2mmol/L DPC 10%(V/V) 2.5%(V/V)
1.0mL/min 0.5mL/min
0 4.3min 365nm (Cr( ) ) 4.3
8min 530nm (Cr( ) )
13
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20mmol/L -2,6- (PDCA) 20mmol/L
Na&HPO. 100mmol/L Nal 500mmol/L CH:COONH.

28.0mmol/L LiOH PDCA
132
100mL 1L
pH 6.70 6.80
133
0.59 1,5- (DPC) 100mL
500mL 25mL
1L
134
1000mg/L 1.0mL 1000mg/L
0.1mL 50mL
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Fig.1 Chromatogram of mixed chromium () and chromium ( )
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Fig.2 Chromatogram of a spiked milk sample
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[2.6]

PDCA
10 [11]
PDCA
a(mg/L) a
Vxca ) (axV )=c xV
0.22u m
OnGuard RP 2 5mL
23 Table 2 Recoveries for chromium chromium () in 5 mL of a
’ blank milk sample spiked at 5 levels
1.3.4
1 2 3 4 5 6
8 v ImL 0 0020 0.040 0.050 0.100 0.120
0.05 10mg/L 0.005 1mg/L ¢ I(mg/L) 0 0040 0080 0100 0200 0.240
y 1.3965x 0.003 ¢ KmglL) 0 0 0.027 0042 0135 0.186
vy 82.6474r 0.012] y X ¢ I(mg/L) 0 004 0053 0058 0065 0.054
m jg 0 020 0264 0290 0324 0271
/(mg/L)] 0.9999 al(mglL) — 527 579 647 542
3:1 /(mg/L) 0 0.0239 0050 0.053 0.051 0.049
23.3ug/lL  0.4ug/L 10:1 —
a
77.5u g/L 1.3u g/L
24
0.5mg/L  0.05mg/L
6 2.5mL
(RSD) 23% 1.1% 2.5mL (m ) 5mL
25 3
3 2.5mL
Table 3 Recoveries for chromium chromium () in 2.5 mL of a
blank milk sample spiked at 5 levels
1 1 2 3 4 5 6
v ImL 0 002 003 004 005 0.06
¢ I(mg/L) 0 008 012 016 020 024
¢ I(mg/L) 0 0.0096 0.0540 0.0999 0.1374 0.1706
) 1 ) ) ) ) ¢ I(mg/L) 0 0.0704 0.0660 0.0601 0.0626 0.0694
Tablell Recover@sfor chromium ( )‘|n a commercial m|II‘< m g 0 0176 0165 0150 0157 0174
sample (neither chromium () and chromium ( ) detected) spiked al(mglL) — 704 660 6.01 6.26 6.04
at 3 levels [mgll) O 00509 0.0574 00432 00471 0.0647
/(mg/L) /(mg/L) 1%
1 0.2 0.2053 102.7 3 2 5mL (m)
2 0.4 0.3857 96.4
08 0.7821 978 smL a
5mL (V' ) (V) 1000mg/L
(cer ) 135
1.2 2
(c) (c)
(c)
0.0013mg/L 0.04mg/L
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