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Determination of melamine residue in plant origin protein
powders using high performance liquid chromatography-
diode array detection and high performance liquid
chromatography-electrospray ionization
tandem mass spectrometry
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Abstract A method for the determination of melamine residue in plant origin protein powders
was developed using high performance liquid chromatography-diode array detection HPLC-
DAD and HPLC-electrospray ionization tandem mass spectrometry ESI-MS/MS . HPL-DAD
was used in preliminary screening of the samples for melamine and HPLC-MS/MS was used in
the confirmatory of melamine. Trichloroacetic acid solution was used to precipitate proteins
and to dissociate the target analyte from the sample matrix. The supernatant was cleaned up
with strong cation exchange column for HPLC-MS/MS. The HPLC-DAD separation was carried
out on a C,; column 250 mm x4.6 mm 5 pm with 0. 01 mol/L sodium n-heptanesulfate pH
adjusted to 4. 5 with citric acid -acetonitrile 90:10 v/v as mobile phase at a flow rate of 1. 0
mL/min and detected at 240 nm. HPLC-MS/MS was performed in selected ion monitoring mode
with trichloroacetic acid solution as ion pair reagent. The limits of detection were 10 mg/kg and
0.5 mg/kg for HPLC-DAD and HPLC-MS/MS respectively. The mean recoveries were 76% —
88% for HPLC-DAD and 72% - 82% matrix match calibration curve for HPLC-MS/MS and the
relative standard deviations were 3. 4% —6.4% for both HPLC-DAD and HPLC-MS/MS.
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1.2 HPLC-DAD HPLC-MS/MS
HPLC Agilent Zorbax SB C, 250
mm x4.6 mm 5 pm 0.01 mol/L
pH 4.5 -
1.0 mL/min
240 nm

Phenomenex Luna C,

90: 10
50 uL. DAD
HPLC-MS/MS
150 mm x 2.1 mm 3 pm -
90 : 10 0.20
mL/min 25 pL

SID 15V Q =0.7u
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Table 1 MS/MS conditions of melamine

Parent Daughter Collision Cone
ion m/z ion m/z energy/eV voltage/eV
127 85" 21 36
68 15
x the most abundance ion.
1.3
- 2:8
1.0 g/L
HPLC-DAD 1%
HPLC-MS/
MS
1.4
1.4.1 HPLC-DAD
2.00+£0.05 g 50 mL
1% 10 mL
30 s 30 min
12 000 r/min 5 min
HPLC-DAD
1.4.2 HPLC-MS/MS
1.00£0.02 g 50 mL
1% 10 mL
30 s 30 min 2 500
r/min 5 min
3 mL 3
mL SCX SPE
3 mL 3 mL
3 mL - 95:5
50 C 1.0 mL 1%
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2.1 20 mg/kg
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2 n=5
Table 2 Extraction efficiency for melamine in samples by different solvents n =5 %
Methanol-water . Acetonitrile-water 1% Trichloroacetic
Sample Methanol Acetonitrile Water . i
1:1 v/v 1:1 v/v acid solution
Corn protein powder 36 82 23 77 81 84
Soybean protein powder 33 76 31 73 79 80
Wheat protein powder 32 88 27 82 85 86
The melamine was spiked in the samples at 20 mg/kg and the recovery of melamine was determinated by HPLC-DAD.
2 HPLC-DAD
HPLC-MS/MS
Cis
2 h
1% 90: 10 -
5% 1%
10%
Cy 1.5 min
4 min 5~6
1% Cy
- HPLC-MS/MS
SPE
3 - 2:8
50% ~70%
’ matrix matched calibration curve
2.3
2.2 1%
CIS C]s
HPLC-DAD HPLC-DAD 0.5 ~100 pwg/mL
' r  0.999 3 HPLC-MS/MS
HPLC-MS/MS 0.1 ~5 pg/mL ¥ 0.9910
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Fig. 2 a Selected ion monitoring SIM chromatogram and b ¢ SIM mass spectra
of melamine spiked in wheat protein powders at 0.5 mg/kg by HPLC-MS/MS
3 n=7
Table 3 Recovery and precision of melamine spiked in blank plant origin protein powders n =7
Added/ Corn protein powder Soybean protein powder Wheat protein powder
e
Method mg/kg found/ recovery/ RSD/ found/ recovery/ RSD/ found/ recovery/ RSD/
mg/kg % % mg/kg % % mg/kg % %
HPLC-DAD 10 8.5 85 4.8 7.6 76 5.3 8.2 82 3.8
20 16.4 82 4.1 15.8 79 5.4 17.2 86 3.4
50 44.2 88 3.9 40.5 81 4.8 42.5 85 3.6
HPLC-MS/MS 0.5 0.38 75 6.4 0.36 72 5.3 0.39 78 4.8
1 0.79 79 5.5 0.77 77 5.8 0.82 82 4.3
2 1.54 77 5.2 1.60 30 4.7 1.58 79 4.6
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