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Simultaneous determination of vanillin, methyl vanillin and ethyl vanillin in
infant formulas by high performance liquid chromatography-tandem mass
spectrometry method
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ABSTRACT: Objective A method is presented for the quantitative determination and confirmation of vanil-
lin, methyl vanillin and ethyl vanillin in infant formulas by high performance liquid chromatography-tandem
mass spectrometry (HPLC-MS/MS). Methods Samples were extracted by Tris solution and acetonitrile. The
supernatant was centrifuged and defatted by n-hexane before the 0.22 pum filter apparatus was used, finally de-
tected by HPLC/MS/MS and quantitated by external standard method. Results A good linearity of three
compounds was obtained in the range of 5.0~200 pg/L. The limits of detection of three compounds were 25
pg/kg in liquid milk and 50 pg/kg in milk powder. Mean recoveries of three compounds ranged from 89.5% to
115%. The relative standard deviation was less than 15.6%. Conclusion The method was proved to be a sim-
ple, rapid, accurate and sensitive method and was successfully applied to detect vanillin, methyl vanillin and
ethyl vanillin in infant formula.
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-18 C 3

>

222 EEFH
: Poroshell 120 EC-C18(100 mmx*2.1 mm,

2.7 pm); : 5 mmol/L ( 0.1% )A)
(B); : 0~2 min, 95%A; 7~8 min,
5%A; 8.5~13.5min, 95%A 1 25 C; : 025
mL/min; ;10 uL
OCH, OH
O\ 0\
OCH, o/\CH3
REF2E LHAZR

Chemical structure of vanillin, methyl vanillin and ethyl vanillin
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ESI+ ,

; CUR: 40 psi; CAD: Medium;
TEM: 500 C; GSI1: 40.00 psi; GS2: 60.00 psi; IS:
5000.00 V

ESI- ,
; CUR: 40 psi; CAD:

Medium; TEM: 500 C; GS1: 40. 00 psi; GS2: 60.00 psi;
IS: -4500.00 V

mmol/L Tris (pH =10) R

>

E
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224 HHBATRE 32 FEnEMHMmIL
1 g( 0.01 g) 50 mL ,
, 3.0 mL 20 mmol/L  Tris (5.0 mg/L) (Full Scan),
; 2 g( 0.01g) 50 mL ESI+
R 1.0 mL 20 mmol/L  Tris m/z=167.0 [M+H]’,
1 min, 7.0 ESI- m/z=151.0 [M-H]
mL . 1 min, 20 min, 9500 m/z=165.0 [M—H]
r/min 10 min 2.0 mL 15 mL
, 2.0 mL S 1 min, 9500 1
r/min 5 min, > 022 pm ’ (declustering potential, DP)
(collision energy, CE)
3 #£RE5itip (collision cell exit potential, CXP)
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s ESI+ R
, : ESI-
, 2
- Tris - ESI+ ESI- 5
- - ( 0.1% ) 222
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Table1 MS parameters for analysis of vanillin, methyl vanillin and ethyl vanillin
(m/2) (m/z) (ms) % (eV) V) ™)
139* 100 70 18 10 13
167
124 100 70 26 10 13
92 100 =70 =33 -10 -12
151
136* 100 =70 -28 -10 -12
92 100 —68 =33 -10 -12
165
136% 100 -68 -28 -10 -12
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Fig. 2 Extracted product ion spectrum of three standard solutions
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Table 2 Linear range and correlation coefficients of
, analytical method
Y , X ,
5 2 5 Y = 1.33e+005X+2.69¢+005 0.9996
3 5.0~200 pg/L, Y = 8.1¢+003X-1.48¢-+004 0.9949
3 25 ngkg 50 nglkg Y = 1.59¢+004X+2.82¢+004 0.9986
34 EEEREER
35 EEREEMRNE
, 6 10 0~36
) RSD,
3 4 4 , 10
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Table 3  Spiked recoveries of liquid milk and milk powder (n=6)
ug/kg
RSD %
ng/ke 1 2 3 4 5 6 pne/kg %
25.0 28.6 29.8 28.6 28.9 28.4 28.0 28.8 115 2.0
50.0 56.0 54.1 55.5 56.5 57.5 57.0 56.1 112 2.2
100.0 104 106 109 109 109 107 107 108 1.9
50.0 51.8 493 49.6 53.7 49.2 51.0 50.8 102 3.5
100.0 118 108 118 109 109 109 112 112 43
200.0 180 178 183 189 177 174 180 90.1 2.9
25.0 27.5 259 239 24.1 23.9 26.0 25.2 101 5.8
50.0 51.5 49.7 473 39.5 50.7 46.0 47.4 94.8 9.4
100.0 110 87.5 82.5 76 103 78.0 89.5 89.5 15.6
50.0 42 58.1 59.9 58 57.2 54.0 54.9 110 12.0
100.0 84.7 119 104 102 109 109 105 105 10.9
200.0 163 193 163 210 208 198 189 94.6 11.2
25.0 259 25.6 24.6 25.6 25.2 26.0 25.4 102 1.8
50.0 49.4 49.7 51 51.5 53.5 51.0 51.0 102 2.9
100.0 101 103 105 104 102 77.0 98.7 98.7 10.9
50.0 57.1 51.7 56.5 57.3 59.4 52.0 55.6 111 5.7
100.0 119 114 113 111 115 112 114 114 2.5
200.0 202 200 203 231 224 227 215 107 6.7

x4 RABYIEFPHHPE=R. BEEF=ZZMCEFT=ZZMRHER

Table 4 The analytic results of 12 infant formulas

/
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/(ng/kg) - - - - - - 12010 - - -
/(ng/kg) - - - - - - - - - -
(ng/ke) - - - - - - - 10530 - -
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