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Overview 

• High-throughput determination of cyanuric acid 
and melamine in infant milk powder formula is 
performed by LDTD-MS/MS; 

• Same protein precipitation step followed by a 
specific liq-liq extraction; 

• Sample-to-sample run time of 8 seconds; 

• Calibration range from 0.25 to 100 µg/g with 
r
2
 > 0.99 for CYA and MEL; 

• Accuracy within 94.3 and 107.4 % for CYA and 
MEL respectively; 

• Precision within 3.98 and 10.01 % for CYA and 
MEL respectively. 

 
 
 
Instrumentation 

• Phytronix Technologies LDTD ion source (model 
T-960); 

• Thermo Fisher Scientific TSQ
®
 Quantum

TM
 

Vantage mass spectrometer. 
 
 
 
 
LDTD ionization process 

The LDTD ion source uses an infrared laser diode to 
desorb sample that have been dried onto a well of a 
LazWell™ (96-well plate).  The desorbed gas phase 
molecules are carried into a corona discharge region to 
undergo APCI, and then they are transferred directly 
into the mass spectrometer for detection. 
 
 
 
 
 

 

Samples Preparation 

 
Protein precipitation  

- 0.125g of infant milk powder formula in 
eppendorf tube (1.5ml) 

- 1000 µL of acetonitrile/water (1/1) 
- Vortex 1 min. 
-  12.5µL of stock solution CYA (2.5, 5, 10, 25, 

50, 100, 500 and 1000 µg/mL) 
- 12.5µL of stock solution MEL (2.5, 5, 10, 25, 

50, 100, 500 and 1000 µg/mL) 
- 12.5µL of water or Internal standard stock 

solution CYA-
13

C3 (50 µg/ml) 
- 12.5µL of water or Internal standard stock 

solution MEL-
15

N3 (50 µg/ml) 
- Vortex 1 min. and centrifuge 5 min. at 14000g. 

 
 

Liq-Liq extraction CYA 
- 200 µL of supernatant of protein precipitation in 

eppendorf tube (1.5ml) 
- 200 µL of ethyl acetate 
- Vortex 1 min. and centrifuge 5 min. at 14000g. 
- Transfer 4.0 µL of organic phase onto 

LazWell
TM

  
- Perform LDTD-MS/MS analysis  

 
Liq-Liq extraction MEL 

- 200 µL of supernatant of protein precipitation in 
eppendorf tube (1.5ml) 

- 200 µL of buffer (borate buffer, 0.1M / pH10 
satured with NaCl). 

- Vortex 1 min. 
- 1 ml ethyl acetate  
- Vortex 1 min. and centrifuge 5 min. at 14000g. 
- Transfer 4.0 µL of organic phase onto 

LazWell
TM

  
- Perform LDTD-MS/MS analysis  
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Application  

Note 1004 

Cyanuric acid and Melamine in Infant Milk Powder Formula: 
LDTD-MS/MS Analysis in 10 seconds  
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Results and Discussion 

Calibration Curves 
 

Quantitative determination of cyanuric acid and 
melamine in infant milk powder formula can be 
achieved over a nominal concentration range of 0.25 to 
100 µg/g for CYA (Figure 1) and for MEL (Figure 2). 
An excellent linearity is obtained over the concentration 
range (R

2
 > 0.99).  

CYA-85
Y = 0,0328851+0,000119277*X   R^2 = 0,9950   W: 1/X
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MEL-68

Y = 0,312776+0,000770922*X   R^2 = 0,9992   W: 1/X
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 MEL  CYA  

R
2
  0.99  0.99  

Slope (ratio area / 
concentration)  

0.00077  0.00012  

y-Abciss  0.31  0.033  

Table 1 Calibration curve parameter. 

 

Accuracy and Precision 

Three levels of QC samples were analyzed in sixplicate 
to evaluate the LDTD-MS/MS method accuracy and 
precision.  The accuracy was evaluated to be within 
94.3 and 107.4 % and the precision was within 3.98 
and 10.01 % (Table 2) 

 

 

Table 1 Within-run accuracy and precision for CYA and MEL. 

Melamine-Cyanuric acid complex 

The impact of the melamine-cyanuric acid complex 
formation on the extraction and the analysis was 
evaluated by the analysis of QC samples containing 
only one analyte into it. The obtained signal was used 
to calculate the corresponding concentration using the 
calibration curves issues from a mixture of both analyte 
(Figure 5). The percentage of the nominal 
concentration was between 82.6 and 99.4% for 
cyanuric acid and between 98.6 and 110.4 % for 
melamine in QC (Table 3).  Therefore, if any melamine-
cyanuric acid complex is formed it doesn't impact on 
either the extraction and the analysis.  

CYA  QC (Low) QC (med) QC (High) 

Nominal conc. (µg/g) 0.5 5 50 

N  3 3 3 

Mean (µg/g) 0.41 5.4 49.7 

RSD (%)  12.3 5.8 9.9 

%Nominal conc.  82.6 108.2 99.4 

MEL  QC (Low) QC (med) QC (High) 

Nominal conc. (µg/g) 0.5 5 50 

N  3 3 3 

Mean (µg/g) 0.49 5.3 55.2 

RSD (%)  6.0 1.3 5.0 

%Nominal conc.  98.6 105.4 110.4 

Table 3 QC samples containing either MEL or CYA 

CYA QC (Low) QC (med) QC (High) 

Nominal conc. (µg/g) 
0.5  5  50  

N 
6  6  6  

Mean 
0.54  5.3  47.1  

RSD (%) 
10.0  8.2  9.9  

%Nominal conc. 107.4  106.1  94.3  

MEL QC (Low) QC (med) QC (High) 

Nominal conc. 0.5 5 50 

N 6 6 6 

Mean 0.50 5.3  53.3  

RSD (%) 4.0  4.9  5.4 

%Nominal conc. 100.6  106.5  106.5 

Fig. 1  Calibration curve of CYA 

 

Fig. 2  Calibration curve of MEL 
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Cross-Talk Evaluation 

The cross-talk between each analyte was evaluated by the analysis of four (4) QC’s at different concentrations of one 
analyte while the concentration of the other was kept constant.  In the first set of results (Table 4), the Melamine 
concentration was fixed at 5 µg/g while the Cyanuric Acid  was fixed at 5, 10, 50 and 100 µg/g and the calculated 
concentration of each analyte was reported using the calibration curves (Figure 5). In the second set of results (Table 
5), the Cyanuric acid concentration was fixed at 5 µg/g while the Melamine was fixed at 5, 10, 50 and 100 µg/g and the 
calculated concentration of each analyte was reported using the calibration curves (Figure 5).  

The accuracy for both analyte is excellent  (% of nominal concentration ranging from 91 to  119%). Therefore, even 
though  the LDTD operates without chromatographic separation, accurate data are obtained. 

 

Cyanuric acid  

Nominal conc. (µg/g)  5 10 50 100 

Calculated concentration (µg/g)  5.5 10.3 51.0 119.0 

% Nominal concentration  110.6 103.3 102.0 119.0 

Melamine  

Nominal conc. (µg/g)  5 

Calculated concentration (µg/g)  5.3 5.2 5.2 4.6 

% Nominal concentration  106.0 105.0 105.0 91.7 

Table 4 Cross-Talk on melamine from different concentrations of cyanuric acid 

 

Melamine  

Nominal concentration (µg/g)  5 10 50 100 

Calculated concentration (µg/g)  4.9 10.0 45.5 95.3 

% Nominal concentration  98.8 100.0 91.1 95.3 

Cyanuric acid  

Nominal concentration (µg/g)  5 

Calculated concentration (µg/g)  6.1 5.1 5.1 5.9 

% Nominal concentration  121.3 101.8 101.8 118.5 

Table 5 Cross-Talk on cyanuric acid from different concentrations of melamine 

MS Parameters      LDTD Parameters 

 CYA MEL     

Mode APCI (-) APCI (+)   CYA MEL 

Collision gas 1.5 mTorr (Argon) 1.5 mTorr (Argon)   

Collision energy 11 V 30 V  Laser power 
pattern 

0 to 25 % in 3.0 s 
Hold at 25 % for 2.0 s 

0 to 35 % in 2.0 s and 
at 0% in 0.1 sec. S-lens 56 V 61 V  

Scan time 0.020 s 0.020 s  Carrier gas 
flow 

3.0 L/min (Air) 3.0 L/min (Air) 
Needle current 3 µA 3 µA  

Q1 width 0.70 amu 0.70 amu 

Q3 width 0.70 amu 0.70 amu 

SRM transition 127.9 → 85.4 amu 126.9 → 68.1 amu 

SRM transition(IS) 130.9 → 43.3 amu 130.1 → 70.0 amu 

 

Conclusions 

LDTD-MS/MS allows high-throughput quantification of cyanuric acid (CYA) and melamine (MEL) with a sample-to-
sample run time of 8 seconds. 

High-throughput extraction and analysis with excellent linearity, accuracy and precision without interfering 
effect of the other molecule can be achieved using LDTD as ion source in mass spectrometry. 


