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Abstract: A new method was established to determine Dicyandiamide in milk powder samples by QUEChERS cleanup combined with
ultra-high performance liquid chromatography tandem mass spectrometry (UPLC-MSMS). The sample was dissolved and extracted in hot
water through ultrasonic wave, and protein was precipitated in acetonitrile. Then the extracted solution was purified by N-hexane and
QUEChERS, and analyzed using UPLC-M SM S. Dicyandiamide was identified by retention time and the ratio of the characteristic ions, and
quantitatived with external standard” method. Inthe study, the test situation and matrix effects of different samples matrix, including skimmed
milk powder, whole milk powder, formula milk powder, acid milk powder and whey powder, were investigated. The result showed that the
method quantitation limit (S/N=10) of dicyandiamide were 25 pg/kg in sample of formula milk powder and 12 pg/kg in the rest 4 kinds of
samp le. The average recoveries were between 88.6% and 111% at spiked levels of 12 - 250 pg/kg, the precision (n=6) ranged from 3.1%to 8.2%.
The inter-day RSDs (n=5) were between 3.7% and 9.4%. Among 25 samples analyzed, only 2 samples were positive. The method was simple,
sensitive, and accurate for the determination of dicy andiamide in milk powdersamples.

Key* words: /dicyandiamide; milk powder samples; ultra-high performance liquid chromatography tandem mass spectrometry;
QUEChERS
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Fig.1 Structure of Dicyandiamide
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Table 1 MS parameters for the analysis of dicyandiamide

Precursor Daughter Cone voltage Collision energy

Compound .
lon /(m/z) ion/(m/z) N eV

Dicyandiamide  84.9

67.8° 20 15

42.9 20 10

7£: *Transitions for quantification.
2 HR5WE
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BURMERAR IR AGE T 3T 208 K H
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Fig.2 Extraction of dicyandiamide under different extraction
conditions

SEIG RIS (3) B Gkt Al Sk A N FLok

TR, s txfE DLy B, 5SmSR a i
S (4D S 734 RRLB AR B i LR A R 7 FSCBOR
WREAE, HoK 7 el 72 )5 42 QUEChERS 1k
i, Bl MgaSO4 HIEAE T (EEEE SR, HELL R
GF oy S (2) DTTEER ARIRCR ] AE, HoKay
Eofle, R AR TORR KR A5, QUECHhERS
FAL ISR FIZAT (4D, Toik RIFmidte: &0
(1) VAR AR SR s, S8 VEEN, B
DA 2 T e PRI R W AR, FRRARE AR, SE
Bt RaiE 2 Frzs, e AR ERIBCRME T, SR (D 1)
SEH S R fe i, BRI, ANSEEGIE R SAT (1) #ETIR

H,
A0 -
N E—
3500 - -
= 3000
& -
=) ._'_,_F'-
2500 |
M L — L L
0 T 0 0

1/ min

& 3 BAERERLK

Fig.3 Optimization of the time of ultrasonic extraction
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Fig.9 Selectedionchromatograms of the standard solution of
Dicyandiamide (1.0 pg/L)
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Table 2 Determination results of recoveries and precisions

Spiked Recovery RSD  Inter-precision
Samples
1(y/kg) /(%,n=6)  /(%,n=6) /(%, n=5)
Formula milk
25,50,250 103,95.8,92.3 8.2,5.2,6.5 9.4,7.5,6.3
powder

Skimmed milk
12,24,120 95.7,89.8,92.0 6.4,4.15.7 6.6,5.2,4.8

powder

Whole milk
12,24,120 105,93.2,88.6 6.6,3.3,3.1 7.0,3.7,4.1

powder

Acid milk
12,24,120 111,93.6,97.8 7.3,4.7,5.2 6.8,5.0,5.4

powder

Whey powder 12,24,120 95.6,93.8,91.7 6.0,5.4,3.6 4.6,5.3,3.9

5 iN 1iF
|

10 PRMZALB RIS FEIEE
Fig.10 Selected ion chromatograms of DCD in the positive
samples
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